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Preface

Preface

Thank you for purchasing an ESLIC-T Digital Controller.

This manual describes how to use the E5LIC-T. Read this manual thoroughly and be sure you under-
stand it before attempting to use the Digital Controller and use the Digital Controller correctly according
to the information provided. Keep this manual in a safe place for easy reference. Refer to the E5/ /1C-T
Digital Controllers Programmable Type Communications Manual (Cat. No. H186) for information on
communications.

( © OMRON, 2014

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information
contained in this publication.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty
Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other period
expressed in writing by Omron). Omron disclaims all other warranties, express or implied.

@ Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an
amount equal to the purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or expenses regarding the
Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before
shipment. Omron Companies shall not be liable for the suitability or unsuitability or the results from
the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or
information given orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

| Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer's application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system. Buyer shall take applica-
tion responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of

the E5SLIC-T Digital Controllers.

The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.
The following notation is used.

A - U may result in minor or moderate injury or in property damage.
Precautions for Supplementary comments on what to do or avoid doing, to use
Safe Use the product safely.

Indicates a potentially hazardous situation which, if not avoided,

Precautions for Supplementary comments on what to do or avoid doing, to pre-
Correct Use

vent failure to operate, malfunction or undesirable effect on
product performance.

Symbols
Symbol Meaning
¢ General Caution
A Indicates non-specific general cautions, warnings, and dangers.
Caution
¢ Electrical Shock Caution
A Indicates possibility of electric shock under specific conditions.
¢ General Prohibition
® Indicates non-specific general prohibitions.
Prohibition
¢ Disassembly Prohibition
Q Indicates prohibitions when there is a possibility of injury, such as from electric
shock, as the result of disassembly.
e General Caution
Mandatory Indicates non-specific general cautions, warnings, and dangers.
Caution

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



Safety Precautions

® Safety Precautions

A\ CAUTION

Minor injury due to electric shock may occasionally occur.
Do not touch the terminals while power is being supplied.

Electric shock, fire, or malfunction may occasionally occur.

Do not allow metal objects, conductors, cuttings from installation
work, or moisture to enter the Digital Controller or a Setup Tool port.
Attach the cover to the front-panel Setup Tool port whenever you are
not using it to prevent foreign objects from entering the port.

Minor injury from explosion may occasionally occur.
Do not use the product where subject to flammable or explosive gas.

Fire may occasionally occur.
Do not allow dirt or other foreign objects to enter a Setup Tool port,
or between the pins on the connectors on the Setup Tool cable.

Minor electric shock, fire, or malfunction may occasionally occur.
Never disassemble, modify, or repair the product or touch any of the
internal parts.

CAUTION - Risk of Fire and Electric Shock

(a) This product is UL listed as Open Type Process Control
Equipment. It must be mounted in an enclosure that does not
allow fire to escape externally.

(b) More than one disconnect switch may be required to
de-energize the equipment before servicing.

(c) Signal inputs are SELV, limited energy. '
(d) Caution: To reduce the risk of fire or electric shock, do not

interconnect the outputs of different Class 2 circuits.?

If the output relays are used past their life expectancy, contact fusing
or burning may occasionally occur.

Always consider the application conditions and use the output relays
within their rated load and electrical life expectancy. The life
expectancy of output relays varies considerably with the output load
and switching conditions.

*1 An SELV (separated extra-low voltage) system is one with a power supply that has double or reinforced
insulation between the primary and the secondary circuits and has an output voltage of 30 V r.m.s. max.
and 42.4 V peak max. or 60 VDC max.

*2 A class 2 circuit is one tested and certified by UL as having the current and voltage of the secondary
output restricted to specific levels.

> B @0
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Safety Precautions

/A CAUTION

Loose screws may occasionally result in fire.
Tighten the terminal screws to the specified torque of 0.43 to
0.58 N-m.

Set the parameters of the product so that they are suitable for the
system being controlled. If they are not suitable, unexpected
operation may occasionally result in property damage or accidents.

A malfunction in the Digital Controller may occasionally make control
operations impossible or prevent alarm outputs, resulting in property
damage. To maintain safety in the event of malfunction of the Digital
Controller, take appropriate safety measures, such as installing a
monitoring device on a separate line.
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Precautions for Safe Use

Precautions for Safe Use

Be sure to observe the following precautions to prevent operation failure, malfunction, or adverse
affects on the performance and functions of the product. Not doing so may occasionally result in unex-
pected events. Do not handle the Digital Controller in ways that exceed the ratings.

e The product is designed for indoor use only. Do not use or store the product outdoors or in any of the
following places.

Places directly subject to heat radiated from heating equipment.

Places subject to splashing liquid or oil atmosphere.

Places subject to direct sunlight.

Places subject to dust or corrosive gas (in particular, sulfide gas and ammonia gas).
Places subject to intense temperature change.

Places subject to icing and condensation.

Places subject to vibration and large shocks.

* Use and store the Digital Controller within the rated ambient temperature and humidity.
Gang-mounting two or more Digital Controllers, or mounting Digital Controllers above each other may
cause heat to build up inside the Digital Controllers, which will shorten their service life. In such a
case, use forced cooling by fans or other means of air ventilation to cool down the Digital Controllers.

e To allow heat to escape, do not block the area around the Digital Controller. Do not block the
ventilation holes on the Digital Controller.

¢ Be sure to wire properly with correct polarity of terminals.

¢ Use the specified size of crimped terminals (M3, width of 5.8 mm or less) for wiring. To connect bare
wires to the terminal block, use copper braided or solid wires with a gage of AWG24 to AWG18

(equal to a cross-sectional area of 0.205 to 0.8231 mm?). (The stripping length is 6 to 8 mm.) Up to
two wires of the same size and type, or two crimped terminals can be inserted into a single terminal.

¢ Do not wire the terminals that are not used.

¢ To avoid inductive noise, keep the wiring for the Digital Controller's terminal block away from power
cables that carry high voltages or large currents. Also, do not wire power lines together with or
parallel to Digital Controller wiring. Using shielded cables and using separate conduits or ducts is
recommended.
Attach a surge suppressor or noise filter to peripheral devices that generate noise (in particular,
motors, transformers, solenoids, magnetic coils or other equipment that have an inductance
component).
When a noise filter is used at the power supply, first check the voltage or current, and attach the noise
filter as close as possible to the Digital Controller.
Allow as much space as possible between the Digital Controller and devices that generate powerful
high frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

e Use the Digital Controller within the rated load and power supply.

¢ Make sure that the rated voltage is attained within 2 seconds of turning ON the power using a switch
or relay contact. If the voltage is applied gradually, the power may not be reset or output malfunctions
may occur.

¢ Make sure that the Digital Controller has 30 minutes or more to warm up after turning ON the power
before starting actual control operations to ensure the correct temperature display.

¢ A switch or circuit breaker must be provided close to Digital Controller. The switch or circuit breaker
must be within easy reach of the operator, and must be marked as a disconnecting means for Digital
Controller.

¢ Wipe off any dirt from the Digital Controller with a soft dry cloth. Never use thinners, benzine, alcohol,
or any cleaners that contain these or other organic solvents. Deformation or discoloration may occur.
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Precautions for Safe Use

¢ Design the system (e.g., control panel) considering the 2 seconds of delay in setting the Digital
Controller’s output after the power supply is turned ON.

e The output will turn OFF when you move to the Initial Setting Level. Take this into consideration when
performing control.

* The number of non-volatile memory write operations is limited. Therefore, use RAM write mode when
frequently overwriting data, e.g., through communications.

* Use suitable tools when taking the Digital Controller apart for disposal. Sharp parts inside the Digital
Controller may cause injury.

¢ Do not connect cables to both the front-panel Setup Tool port and the top-panel Setup Tool port at the
same time.

¢ Do not exceed the communications distance that is given in the specifications and use the specified
communications cable.

* Do not turn the power supply to the Digital Controller ON or OFF while the USB-Serial Conversion
Cable is connected. The Digital Controller may malfunction.

¢ Do not bend the communications cables past their natural bending radius. Do not pull on the
communications cables.

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



Precautions for Correct Use

Precautions for Correct Use

® Service Life
Use the Digital Controller within the following temperature and humidity ranges:
Temperature: —10 to 55°C (with no icing or condensation), Humidity: 25% to 85%
If the Digital Controller is installed inside a control board, the ambient temperature must be kept to
under 55°C, including the temperature around the Controller.
The service life of electronic devices like Digital Controllers is determined not only by the number of
times the relay is switched but also by the service life of internal electronic components. Component
service life is affected by the ambient temperature: the higher the temperature, the shorter the
service life and, the lower the temperature, the longer the service life. Therefore, the service life can
be extended by lowering the temperature of the Digital Controller.
When two or more Digital Controllers are mounted horizontally close to each other or vertically next
to one another, the internal temperature will increase due to heat radiated by the Digital Controllers
and the service life will decrease. In such a case, use forced cooling by fans or other means of air
ventilation to cool down the Digital Controllers. When providing forced cooling, however, be careful
not to cool down the terminals sections alone to avoid measurement errors.

® Ensuring Measurement Accuracy

When extending or connecting the thermocouple lead wire, be sure to use compensating wires that
match the thermocouple types.

When extending or connecting the lead wire of the platinum resistance thermometer, be sure to use
wires that have low resistance and keep the resistance of the three lead wires the same.

Mount the Digital Controller so that it is horizontally level.

If the measurement accuracy is low, check to see if input shift has been set correctly.

® Resistance to Water

The degree of protection is as shown below. Sections without any specification on their degree of
protection or those with IPL]0 are not waterproof.

Front panel: IP66

Rear case: IP20, Terminal section: IP0O0

When waterproofing is required, insert the Waterproof Packing on the backside of the front panel.
Keep the Port Cover on the front-panel Setup Tool port of the ESEC-T/E5AC-T securely closed. The
degree of protection when the Waterproof Packing is used is IP66. To maintain an IP66 degree of
protection, the Waterproof Packing and the Port Cover for the front-panel Setup Tool port must be
periodically replaced because they may deteriorate, shrink, or harden depending on the operating
environment. The replacement period will vary with the operating environment. Check the required
period in the actual application. Use 3 years or sooner as a guideline. If the Waterproof Packing and
Port Cover are not periodically replaced, waterproof performance may not be maintained. If a
waterproof structure is not required, then the Waterproof Packing does not need to be installed.
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Precautions for Operation

Precautions for Operation

¢ |t takes approximately two seconds for the outputs to turn ON from after the power supply is turned
ON. Design the system (e.g., control panel) to allow for this delay.

e The Digital Controller requires 30 minutes to warm up after the power supply is turned ON. Always
turn ON the power supply at least 30 minutes before starting actual control operations.

¢ Avoid using the Digital Controller in places near a radio, television set, or wireless installing. The
Digital Controller may cause radio disturbance for these devices.
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Preparations for Use

Preparations for Use

Be sure to thoroughly read and understand the manual provided with the product, and check the follow-

ing points.
Timing Check point Details
Purchasing Product After purchase, check that the product and packaging are not dented or
the product appearance otherwise damaged. Damaged internal parts may prevent optimum control.

Product model and
specifications

Make sure that the purchased product meets the required specifications.

Setting the Product installation | Provide sufficient space around the product for heat dissipation. Do not
Unit location block the vents on the product.
Wiring Terminal wiring Do not subject the terminal screws to excessive stress (force) when
tightening them.
Make sure that there are no loose screws after tightening terminal screws to
the specified torque of 0.43 to 0.58 N-m.
Be sure to confirm the polarity for each terminal before wiring the terminal
block and connectors.
Power supply Wire the power supply inputs correctly. Incorrect wiring will result in damage
inputs to the internal circuits.
Operating Ambient The ambient operating temperature for the product is —10 to 55°C (with no
environment | temperature condensation or icing). To extend the service life of the product, install it in a

location with an ambient temperature as low as possible. In locations
exposed to high temperatures, if necessary, cool the products using a fan or
other cooling method.

Vibration and
shock

Check whether the standards related to shock and vibration are satisfied at
the installation environment. (Install the product in locations where the
contactors will not be subject to vibration or shock.)

Foreign particles

Install the product in a location that is not subject to liquid or foreign
particles entering the product.
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Versions

Versions

Check the version on the nameplate on the E5LIC-T Digital Controller or on the label on the packing
box. If the version is not given, the version of the ESLIC-T Digital Controller is version 1.0.

Product nameplate | Package label
T
[ The version i given here. ] e [ ] o=
DIGITAL CONTROLLER iR fEiZ#ige
INPUT  MULTI-RANGE %&EJ[ The version is given here. ]
OMRoN VOLTS ) i

e

Lot No TDDHYYH] ary. [T} (WVerf:

OMRON Corporation it |
Designed by OMRON MADE IN CHINA

QIO
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

| Cat.No. | H185-E1-01 |
JL I

Revision code

Revision code Date Revised content
01 January 2014 | Original production
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Conventions Used in This Manual

Conventions Used in This Manual

Model Notation

“E5LIC-T” is used to indicate information that is the same for the ESCC-T, ESEC-T, and E5AC-T Digital
Controllers. Also, “ESEC-TPRL],” “ESAC-TPRLI,” or “Position-proportional Models” indicates the Digital
Controllers with position-proportional control. “Standard Models” indicates other Digital Controllers.

Meanings of Abbreviations

The following abbreviations are used in parameter names, figures, and other descriptions. These
abbreviations mean the following:

Symbol Term
PV Process value
SP Set point
SV Set value
AT Auto-tuning

EU Engineering unit*
LBA Loop burnout alarm
HB Heater burnout

HS Heater short

FSP Fixed SP
PSP Program SP

*  “EU” stands for Engineering Unit. EU is used as the minimum unit for engineering units such as °C, m, and g.
The size of the EU depends on the input type. For example, when the input temperature setting range is —200
to 1,300°C, 1 EU is 1°C, and when the input temperature setting range is —20.0 to 500.0°C, 1 EU is 0.1°C.
For analog inputs, the size of the EU depends on the decimal point position of the scaling setting, and 1 EU is
the minimum scaling unit.
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How to Read Display Symbols

Conventions Used in This Manual

The following tables show the correspondence between the symbols displayed on the displays and

alphabet characters.

A b C d £ F I H L u I L M
A B C D E F G H | J K L M
N o = Iy R 5 t ] v W X Y !
N o P Q R S T U Vv w X Y y4
How This Manual is Organized
Goal Related sections Contents

Learning about the
appearance, features,
functions, and model numbers

Section 1 Introduction

Setting up the E5SIC-T

Section 2 Preparations

This section describes the steps that are
required before turning ON the power supply
(including installation, terminal usage, wiring,
and isolation/insulation block diagram). It also
describes how to use the Setup Tool ports.

Learning the basic procedures
from turning ON the power
supply to starting actual

Section 3 Part Names and
Basic Procedures

This section serves as a basic tutorial for
first-time users of the E5LJC.

operation

Learning the basic operating Section 4 Basic Operation | These sections describe basic operating
methods Section 6 Parameters methods.

Learning advanced operating Section 5 Advanced These sections describe advanced operating
methods Operations methods.

Section 6 Parameters

Calibrating the E5[IC-T

Section 7 User Calibration

This section describes the procedures that you
can use to calibrate the sensor or transfer
output of the E5SLIC-T.

Learning the specifications
and parameters of the E5[LIC-T

Appendices

Related Manuals

Also refer to the E5//C-T Digital Controllers Communications Manual (Cat. No. H186) for information on

communications.
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Sections in this Manual

Sections in this Manual

Introduction

Preparations

Part Names and Basic Procedures

Basic Operation

Advanced Operations

Parameters

User Calibration

Appendices

Index

HEEEEEDDDE
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1 Introduction

1-1 Appearance, Features, and
Functions of the E5L IC-T

1-1-1  Appearance

¢ A stylish design that
gives a new look to
control panels.

* Large display characters
%% By and white backlight for
better visibility.
0 0 0 e A compact size to help

downsize control panels.
BBE@ %%%% = * Much faster sampling
PR ste and greater expandability
than expected in this
C aleleles) class of Controller.
S e Even easier to use than

previous models.

J, B8 vt

HEqes
78RES

E5CC-T E5SEC-T

1-1-2 Features

This section compares the features of the E5[IC-T with the previous E5[IN-HT Controllers.

I High-speed Control Capability

Input sampling cycle: 50 ms
Control period: 0.1 s and 0.2 s have been added.
Integral/differential time unit: Setting in increments of 0.1 s has been added.

] /0 Expandability

* Number of event inputs: Increased from 2 to 4 for the E5CC-T and from 4 to 6 for the
E5SEC-T/E5SAC-T.

e Number of auxiliary outputs: Increased from 2 to 3 for the E5CC-T and from 3 to 4 for the
E5SEC-T/ESAC-T.

I Easier Numeric Inputs with a Digit Shift Key

Digit shift: When setting the SP or other parameters, you can use a Shift Key (i.e.,
the PF Key) to shift the digit that is being set to aid in changing the set
values.

I Setup Tool Port on Front Panel of the ESEC-T/ESAC-T

This port allows you to change or set parameters from the Setup Tool even when the Controller is
installed in a panel.
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1 Introduction

I Controlling the Program

You can use a key operation to freely jump to another segment and execute it.

pue ‘sainjeaq ‘@oueseaddy |-}

1-D(63 3y} Jo suonoung

I Editing the Program

From the initial display in Operation Level, you can change to the display to edit segment data with one
key.

| AT for All PID Sets

When you use more than one PID set, you can set all of the PID constants at the same time to reduce
adjustment work.

I Addition of Operation to Change Program between Run and Reset

You can press the (Mode) Key and the Key simultaneously for 1 second or longer to change the
program between run status and reset status.

suonound uileiy e-1-1

I Parameter Mask Settings

You can use key operations to hide parameters that do not need to be displayed to prevent incorrectly
setting parameters and to simplify the parameter configuration.

1-1-3 Main Functions

For details on particular functions and how to use them, refer to Section 3 Part Names and Basic Proce-
dures and following sections.

® Input Sensor Types
You can connect the following sensors and signals to the universal input.

Thermocouple (temperature input): K,J,T,E,L,U N, R, S, B, W, PLII
Resistance thermometer (temperature input): Pt100, JPt100

Infrared Temperature Sensor (temperature input): ES1B
10 to 70°C, 60 to 120°C, 115 to 165°C, 140 to 260°C

Current input (analog input): 4t0 20 mA DC, 0to 20 mA DC
Voltage input (analog input): 1to5VDC,0to 5V DC,0to 10V DC

® Control Outputs
¢ A control output can be a relay output, voltage output (for driving SSR), or linear current output,

depending on the model.

® Program Controls
Program Patterns
¢ Programs: 8 patterns max., Segments: 32 max. per program
e Program initial set point: Segment 0 set point, present value (PV), or fixed SP
* Program start time: Standby operation (delay) can be set.
¢ Repeating and linking programs are also possible.

Controlling the Program

e Run (program operation started)/Reset (program operation stopped)
¢ Advancing the segment
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¢ Holding
¢ Waiting to advance to the next segment
e Jumping to segments with a key operation

Program Status Outputs

¢ Time signals

¢ ON output in run status

¢ ON output at program end

e Stage outputs (one-pulse output at start of each segment)

Adjusting PID Constants
¢ You can easily set the optimum PID constants for the current PID set or for all PID sets by

performing AT (auto-tuning) with the limit cycle method .
* You can also add RT (robust tuning) to give priority to controlling stability.

Alarms

Standard Alarms

¢ You can output an alarm when the deviation, process value, set point, or manipulated value
reaches a specified value.

¢ You can also output alarms for the PV rate of change and for loop burnouts.

e If necessary, a more comprehensive alarm function can be achieved by setting a standby
sequence, alarm hysteresis, auxiliary output close in alarm/open in alarm, alarm latch, alarm ON
delay, and alarm OFF delay.

HB and HS Alarms
¢ With models with the optional HB and HS alarms, you can detect heater burnout and heater short
alarms based on CT inputs.

Integrated Alarm
¢ You can output an integrated alarm if a standard alarm, HB alarm, or HS alarm turns ON.

Event Inputs
¢ With any model that supports event inputs, you can use external contact or transistor inputs to

achieve any of the following functions: You can control the following: changing programs
(changing program number, 8 max.), changing between run and reset status, changing between
automatic and manual operation, inverting direct/reverse operation, changing between program
SP and fixed SP, 100% AT execute/cancel, 40% AT execute/cancel, 100% AT execute/cancel for
all PID sets, 40% AT execute/cancel for all PID sets, setting change enable/disable,
communications write enable/disable, canceling the alarm latch, hold/clear hold, advance, and
wait enable/disable.

Communications Functions

With any E5SLIC-T model that supports communications, you can use CompoWay/F, Modbus-RTU, !
programless, and component communications.
*1 Modbus is a registered trademark of Schneider Electric.

Transfer Output

With any model that provides a transfer output, you can output the set point, process value,
manipulated variable, or other values as a 4 to 20-mA or 1 to 5-V transfer output.
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1-2 1/O Configuration and Model Number
Legend

[apojy pue uonesnbyuod o/l z-1

puaba Joquiny

1-2-1  1/O Configuration

® |/O Configuration of ESOC-T

Inputs Qutputs
-
'
Input signals T1 - IP
Program control ' Output signals -
sp Control ' _
i Heating =
Set point (SP) = Limits | Operation Open « Linear current (@]
SP mode - v > . Voltage Control output 1 o
Program SP Manipulates € -
o t e [o MV limit (!O'; dlr'v‘"g SSAIL—» g
T W) o MV * Direct/reverse elay * —
Fixed SP * Set point limiter > | rate-of- —>{+ Auto/manual  —} a
Potentiometer input change fimit * Linear current S
B SP « Voltage Control output 2 ’9_)'_
Process value (PV) input »! (for driving SSR) o
» —_—
* Thermocouple Cooling * Relay . =)
* Resistance thermometer « Input type « Input shift Close
* Infrared Temperature Sensor | i Movi PV *PID or
« Analog input (current/voltage) * Input filter * Moving average »| * ON/OFF control Auxiliary outputs 1 to 4
$| « Extraction of square root  * Analog scaling i Contact status |, gtandard alarms (alarms 1 to 4) —
L D N 7 predam T --: ----- .
. * Run/Reset switching * Hold/Clear Hold * HS alarm
Event mguI‘s EV1 to EV6; « Program number switching * Auto/manual selection « Input error (S.ERR)
* Externalinputs « Program SP Mode/Fixed Sp *Invert directeverse Automatic setting of ;‘Sﬁz‘:ﬁ:‘m
Mode switching P L PID constants with AT
* 100% AT execute/cancel +40% AT execute/cancel [~ | * Program end
* Setting change * Communications * Work bits 1to 8
enable/disable write enable/disable . itand7rd ‘control ‘
* Alarm latch cancel * Program No. eating/cooling control Transfer output
* Position-proportional control Analog status
« Al PID 100% AT Execute/Cancel ~ « Advance » . Present SP »| * Linear current | ————p
« AllPID 40% AT Execute/Cancel ~ » Wait Enable/Disable « Process value « Linear voltage
Input voltage from CT 'ﬁ N « HB alamm * Manipulated value
—_— CT input )—
Py * HS alarm « CompoWay/F
Communications  + \odbus-RTU
Setup Tool (CX-Thermo) <— Setting and monitoring * RS-485

*Functions can be assigned individually for each output by
changing the set values for the Control Output 1 and 2
Assignments and the Auxiliary Output 1 to 4 Assignments in the
parameters in the advanced function setting level.

Power supply | - A: 100 to 240 VAC

or
D: 24 VAC/DC

Note: Not all models support these functions. For details, refer to 1-2-2 Model Number Legends.
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® |/O Related to Programmed Models

Input

Run/Reset Switching —»
Press the (<) (Mode) and
(&) (Down) Key
simultaneously for at
least 1 second.

Setting Key Operations —»
* Run/Reset switching

* Segment jump

* Hold

* Wait band setting, Etc.

PFKey — |
* Run/Reset switching
* Hold/Clear hold

* Advance, Etc.

Eventlnputs ——

* Run/Reset switching

* Hold/Clear hold

* Advance

* Program SP Mode/Fixed
SP Mode

* Program No. specification,
etc.

Changing SP mode or

between run and reset status
Program SP Mode le Fixed SP Mode

Program No. 7

—»Time

Program Start Point for Segment 0
One of the following depending on
the settings of the Operation at
Reset and Step Time/Rate of Rise
Programming parameters.

* Segment 0 set point

* Process value (PV)

* Fixed SP

SP
Program No. 1
SP
Program No. 0
SP
> Time
Segment 30
Segment 2 / Segment 31
Segment 1 :
»/ Segment0 |
3 —> Time
Run i :
—_—
OFF. : Time

Time signals or other
ON/OFF signals

SP

Fixed

SP

Output

[ Auxiliary output 1 or 2
— Control output 1 or 2

« Time signal outputs

* Program end outputs

* RUN output

« Stage outputs can be assigned.

Setting of startup operation

Continue pre-power-OFF status, reset, run, or Manual Mode

it

‘ Setting of operation end operation

Continue final segment SP, fixed SP, or reset

Other functions
* Operation at start of program: PV start or SP start
* Program start time: Standby operation (delay) can be set.

* Segment operation: Advance segment, hold, wait to advance to next segment, or

key-operation-initiated segment jumps
« Program link operations: Repeating and linking programs

* SP tracking: Overwriting fixed SP with current SP when changing to Fixed SP Mode

« Shifting the program SP
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1-2-2 Model Number Legends

1 Introduction

® E5CC-T
Es[clc-T [T [ JC 1 1-[C T 1]
(1) 2 @) @ (6 (6 (7)
(1) (2) ) @G| (®)]| (7 Meaning
N
o 2
& 2%
g |5|z |5 g |2
Nl S | |2 8|28
o0 [<) © 7} = 3 <%
£ |5 |8 |E|E|°
S |s|3|*
Z | o
C 48 x 48 mm
Control output 1 Control output 2
R X Relay output None
Q| X Voltage output (for driving SSR) None
21| C X Linear current output None
Q| Q Voltage output (for driving SSR) Voltage output
(for driving SSR)
21 C | Q Linear current output Voltage output
(for driving SSR)
3 3
A 100 to 240 VAC
D 24 VAC/DC
S Screw terminals
5 Screw terminals (with cover)
M Universal input
Event L HB alarm and HS Transfer
. Communications
inputs alarm output
000
001 2 1
*3 | 002 RS-485 1
003 RS-485 2 (for 3-phase
heaters)
004 2 RS-485
005 4
006 2 - Provided.
*1  Options with HB and HS alarms (001, 002, or 003) cannot be selected.
*2  The linear current output cannot be used as a transfer output.
*3  This cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.
E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 1-7
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1 Introduction

® E5EC/AC-T

es[ Je-T[_[ ][I JJJ-CT T 1]
(1) @ @ @ 6 © )

(1) 2 3| @ [OG]|6 | (@ Meaning
T £ e
g 2138 sl
8 | &2 |S|g|s |28
|6 |5|a|E|2|&
5 (2|5 |8 |5
g [S |2 |F
8 |2 |2
E 48 x 96 mm
A 96 x 96 mm
Control output 1 Control output 2
1TIR|X Relay output None
1lQ| X Voltage output (for driving SSR) None
21| C | X Linear current output None
lQ|Q Voltage output (for driving SSR) Voltage output (for driving SSR)
T|Q|R Voltage output (for driving SSR) Relay output
TIR|R Relay output Relay output
21 |C|C Linear current output Linear current output
211 C|Q Linear current output Voltage output (for driving SSR)
*1 P|R Position-proportional relay output Position-proportional relay output
4 4
A 100 to 240 VAC
D 24 VAC/DC
S Screw terminals
5 Screw terminals (with cover)
M Universal input
For RX,
oent | Gommunications | Mo damana | Trnster | QCAR. | FGXO | poren
cQ
000 --- --- --- Selectable Selectable Selectable
004 2 RS-485 --- --- --- Selectable Selectable
005 4 --- --- --- Selectable
008 2 RS-485 1 --- Selectable
010 4 1 - Selectable
019 6 1 Provided. Selectable
*3 | 020 4 RS-485 2 (for 3-phase Provided. Selectable
heaters)
021 6 - Provided. - Selectable
022 4 RS-485 --- Provided. --- Selectable Selectable

*1  The options that can be selected depend on the type of control output.
*2  The linear current output cannot be used as a transfer output.
*3  This cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.
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2 Preparations

2-1

2-1-1

® E5CC-T

Installation

Dimensions (Unit: mm)

® E5EC-T

96

48

=

%A

=
T

(64)

60

o]

iy

BlEE

T

=
L on

g

ool

PRG SEG

kG ¥ A
CoO e )

I ) E— R E—
 E— R E— R E—
 E— R E— R E—
 E— R S— R E—
 E— R E— R E—
 E— R E— R E—
 — S— R E—
 — S— R E—
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 — S— R S—
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 E— R E— R E—
 e— R E— R E—
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2 Preparations

® E5AC-T
(64)
60
4
1 ; 91 x 91 o
P = 2
— 5 13 n_)
= — T = 2
— 7 ® g
% % PV — Ha ®
— na i
% 0 o 0 E ) o 2 ®
sv — R
HHAH b, = o il
PRG SEG = I z
— B 21 N
=) (<] G & A E % ] _:‘
N oocooo = s e o
— — g
G BEAG ) N : 2
lof 2’ H o
S
g
2-1-2  Panel Cutout (Unit: mm) 5
c
® E5CC-T 2
Individual Mounting Group Mounting
4508 (48 x number of Units — 2.5) 0

— [ !

£
1S
o
©
® ES5EC-T
Individual Mounting Group Mounting*
4578 (48 x number of Units — 2.5) +10-°
|
\
| S 8
gl L
1S
Q |
= \
|
T
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2 Preparations

® E5AC-T

Individual Mounting Group Mounting

(96 x number of Units — 3.5) +1d°

120 min.

e Waterproofing is not possible when group mounting several Controllers.

e The recommended panel thickness is 1 to 5 mm for the E5CC-T, and 1 to 8 mm for E5EC-T, and
ESAC-T.

e Controllers must not be closely mounted vertically. (Observe the recommended mounting space
limits.)

* When two or more Digital Controllers are mounted, make sure that the surrounding temperature does
not exceed the allowable operating temperature specified in the specifications.

*  For ESEC-T models with two control outputs (QQ, QR, CQ, RR, CC, or PR) and 019, 020, 021, or 022
options (shown below), the ambient temperature for group mounting must be 45°C max.

ESEC-T-LJLJ 1 0 O M-000

—ILOQ, QR, —|:019, 020,

RR, CC, CQ, PR 021, 022
To mount these models at an ambient temperature of 55°C, install them at the following intervals.

60 min.

9208

120 min.
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2 Preparations

2-1-3 Mounting

® E5CC-T
There are two models of Terminal Covers that you can use with the ESCC-T.
Adapter n
/ E53-COV23 2
E53-COV17 Terminal Cover* g
Terminal Cover Adapter ) Y 3
(Sold separately.) S S — g'
[ h =
Qg
Q
Qn 9 SE

Qn
SagQ i S
SE E Q \ &
QQ Q 1 §\ <
SERE 5 S
Q =
*  The Terminal Cover is provided only with the 3

Waterproof packing U following models: E5SCC-TOOCCI5M-CICIC.
Panel

Mounting to the Panel

(1) For waterproof mounting, waterproof packing must be installed on the Controller.
Waterproofing is not possible when group mounting several Controllers. Waterproof
packing is not necessary when there is no need for the waterproofing function.

Insert the ESCC-T into the mounting hole in the panel.
Push the Adapter from the terminals up to the panel, and temporarily fasten the E5CC-T.

GRS

Tighten the two fastening screws on the Adapter. Alternately tighten the two screws little by
little to maintain a balance. Tighten the screws to a torque of 0.29 to 0.39 N-m.

S

Mounting the Terminal Cover

Slightly bend the E53-COV23 Terminal Cover to attach it to the terminal block as shown in the following
diagram. The Terminal Cover cannot be attached in the opposite direction. Or, you can use the E53-COV17
Terminal Cover. Make sure that the “UP” mark is facing up, and then attach the E53-COV17 Terminal Cover to
the holes on the top and bottom of the Digital Controller.

* E53-COV17 * E53-COV23

Adapter
Terminal Cover .
(E53-COV17) Enlarged lllustration of
(Sold separately.) Terminal Section
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2 Preparations

® E5EC-T/ESAC-T

Adapter

E53-COV24
Terminal Cover*

_—

E53-COV24
Terminal Cover

T d 54 5 d
Waterproof packing * The Terminal Cover is provided only with the
following models: E5[IC-TUICICICISM-CICIC].

Mounting to the Panel

(1) For waterproof mounting, waterproof packing must be installed on the Controller.
Waterproofing is not possible when group mounting several Controllers. Waterproof
packing is not necessary when there is no need for the waterproofing function.

(2) Insert the ESEC-T/E5AC-T into the mounting hole in the panel.

(8) Push the Adapter from the terminals up to the panel, and temporarily fasten the
ESEC-T/ESAC-T.

(4) Tighten the two fastening screws on the Adapter. Alternately tighten the two screws little by
little to maintain a balance. Tighten the screws to a torque of 0.29 to 0.39 N-m.

Mounting the Terminal Cover

Slightly bend the E53-COV24 Terminal Cover to attach it to the terminal block as shown in the following
diagram. The Terminal Cover cannot be attached in the opposite direction.

]
]

Slightly bend the
E53-COV24
Terminal Cover in
the direction shown
by the arrows to
attach it to the
terminal block.

Enlarged lllustration of Terminal Section
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2 Preparations

2-2 Using the Terminals

2-2-1 E5CC-T Terminal Block Wiring Example

® Terminal Arrangement

The terminals block of the ESCC-T is divided into five types of terminals: control outputs 1 and 2, sensor input,
auxiliary outputs, input power supply, and options.

—® ® @
Control outputs 1 and 2 *E— ® — Auxiliary outputs
—® ® @
L iE
Sensor input B @ _ Input power supply
o © ® 1
L_Options

El Precautions for Correct Use

When you purchase the Digital Controller, it will be set for a K thermocouple (input type = 5) by
default. If a different sensor is used, an input error (5.E/F) will occur. Check the setting of the
Input Type parameter.

I Control Outputs 1

and 2

® Model Numbers

The specifications for control outputs 1 and 2 are given in the following location in the model number.
ESCC-TUU U O O M-LIHI0

—|; Control outputs 1 and 2

Code Output type Specification

RX 1 relay output 250 VAC, 3 A (resistive load)

QX 1 voltage output (for driving SSR) 12 VDC, 21 mA

CX 1 linear current output 4 t0 20 mA DC or 0 to 20 mA DC with load of 500 Q
max.

QQ 2 voltage outputs (for driving SSRs) 12 VDC, 21 mA

CcQ 1 linear current output and 1 voltage 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q

output (for driving SSRs) max. for current output and 12 VDC, 21 mA for voltage

output
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2 Preparations

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

.............

i, | Linear current
1 output

| Voltage output

Control output 1

: 4
i Relay output Control output 1 ! Voltage output Control output 1

Control output 2
|

+ Voltage output

Control output 1 + (for driving SSR)

Control output 1

Control output 2 | Voltage output
| N

I Sensor Input

® Model Numbers
All ESCC-T models have universal sensor inputs, so the code in the model number is always “M.”
E5CC-TUIL I U1 OO M-LI0IC]

—LSensor input

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

Pt (resistance
TC (thermocouple) thermometer) I (current) V (voltage)
A
9 - <@ @
o ® o e
naC 20 o B0

|E| Precautions for Correct Use

When complying with EMC standards, the line connecting the sensor must be 30 m or less. If the
cable length exceeds 30 m, compliance with EMC standards will not be possible.
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2 Preparations

I Auxiliary Outputs

N

® Model Numbers 0
c

The ESCC-T has three auxiliary outputs. The code in the model number is always 3. g
E5CC-TUU 3 O L M- ‘f.;._

(]

L No. of auxiliary outputs ‘3;‘

3

Code Auxiliary outputs Specification 3

3 Model with 3 auxiliary outputs | SPST-NO, 250 VAC, 2 A ¢

® Terminal Details

Model with 3 auxiliary
outputs

Auxiliary output 3

—

Auxiliary output 2

Auxiliary output 1

I Input Power Supply

® Model Numbers
The input power supply specification of the ESCC-T is given in the following location in the model number.

ESCC-TUL [ 0 O M-000

L Input power supply

ajdwex3 Buip %o0ig [eulwisl |-00G6T +-2-2

Code Specification Power consumption
A 100 to 240 VAC, 50/60 Hz 7.5 VA max.
D 24 VAC, 50/60 Hz 4.1 VA max./2.3 W max.
24 VDC (no polarity)

® Terminal Details

100 to 240 VAC 24 VAC/DC
50 e
B B

(No polarity)
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2 Preparations

I Options

® Model Numbers
The options specification of the ESCC-T is given in the following location in the model number.

E5CC-TUU U O U M-LILH

—I: Options

Code Specification Remarks
000 None
001 Event inputs 1 and 2, and
CT1
002* Communications (RS-485)
and CT1
003 Communications (RS-485),
CT1,and CT2
004 Communications (RS-485),
and event inputs 3 and 4
005 Event inputs 1 to 4
006 Event inputs 1 and 2, and Transfer output:
transfer output Current: 4 to 20 mA DC
Voltage: 1to 5 VDC

* This cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

001 002 003

Event inputs EV

Transfer output )

- B(+ @
Event inputs J IEW: Communications  gs-4a5 Communications ~ RS-485 &
- AD
EV2 B @
[
@ CT @
&
004 005 006
Communications " - @ J—7—>
RS-485 ) i . i
AO 4 Event inputs Im: Event inputs IET:
_ ® Ev2 @ v @9
@ ) + \,/— 16
) +
| " @ &
@®

Event inputs EV3 | :
EV4 ®

53

m
<
N
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2 Preparations

2-2-2 E5EC-T/E5AC-T Terminal Block Wiring Example

® Terminal Arrangement

The terminals block is divided into five types of terminals: control outputs 1 and 2, sensor input, auxiliary
outputs, input power supply, and options.

Aucxiliary Outputs

| Not used.
[
Input Power Supply 4| :%
I:_® u @ @ Options
Control outputs 1 and 2 —|: %
I:—@
—@ @
®@
—© | @ i @
_®
_@
_@

—
@) @3 _}7 Sensor input
—

Not used.

El Precautions for Correct Use

e When you purchase the Digital Controller, it will be set for a K thermocouple (input type = 5). If
a different sensor is used, an input error (5.EFF) will occur. Check the setting of the Input Type
parameter.

I Control Outputs 1 and 2

® Model Numbers
The specifications for control outputs 1 and 2 are given in the following location in the model number.

ESLIC-TLL U O O M-0J000]

i

Control outputs 1 and 2

Code Output type Specification
RX 1 relay output 250 VAC, 5 A (resistive load)
QX 1 voltage output (for driving SSR) 12 VDC, 40 mA
CX 1 linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q
max.
QQ 2 voltage outputs (for driving SSRs) 12 VDC, 21 mA
QR 1 voltage output (for driving SSR) and | 12 VDC, 21 mA for voltage output
1 relay output 250 VAC, 5 A (resistive load) for relay output
RR or PR | 2 relay outputs 250 VAC, 5 A (resistive load)
CC 2 linear current outputs 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q
max.
CcQ 1 linear current output and 1 voltage 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q
output (for driving SSRs) max. for current output and 12 VDC, 21 mA for voltage
output

E5[JC-T Digital Temperature Controllers User’'s Manual (H185)

sjeuiwa] ay} buisn zg-2

a|dwex3 Buuipm >oo|g [eulwal [-0vS3/1-0353 2-2-2




2 Preparations

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

RX

Qax

CX

Control output 1 Relay output

+ EVoItage output
i— ™ ¢ (for driving SSR)

Control output 1

i T iLinear current

—
Control output 1 H H
e I output

Control output 1

oltage output
r driving SSR)

Control output 2

{ '+ iVoltage output
— i (for driving SSR)

Control output 1

Control output 2 { Relay output

Control output 1 i Relay output

Control output 2 i Relay output

Linear current

Control output 1 output

Linear current

Control output 2 output

Relay output

Relay output

i '+ iLinear current

Control output 1 i output

Voltage output

Control output 2 i
! — i (for driving SSR)

I Sensor Input
® Model Numbers
All models have universal sensor inputs, so the code in the model number is always “M.”
ESCIC-TOO O O O M-0d0
—LSensor input
® Terminal Details
Do not connect anything to the terminals that are shaded gray.
Pt (resistance
TC (thermocouple) thermometer) I (current) V (voltage)
) @ ’B‘ @) ,_A; ) @)
5 >z
[
e @ @ -

m Precautions for Correct Use

When complying with EMC standards, the line connecting the sensor must be 30 m or less. If the
cable length exceeds 30 m, compliance with EMC standards will not be possible.
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2 Preparations

I Auxiliary Outputs

® Model Numbers
The following models have four auxiliary outputs. The code in the model number is always 4.
E5SLIC-TUO 4 OO O M-OM0

i

No. of auxiliary outputs

Code Auxiliary outputs Specification

4 Model with 4 auxiliary outputs | SPST-NO, 250 VAC, 2 A

® Terminal Details

Model with 4 auxiliary
outputs

Auxiliary output 4
Auxiliary output 3
Auxiliary output 2

Auxiliary output 1

I Input Power Supply

® Model Numbers
The input power supply specification is given in the following location in the model number.

EsSUIC-TLD U O O M-01000]

L Input power supply

The codes that are given in the following table show the specification.

Code Specification E5SEC-T E5AC-T
A 100 to 240 VAC (50/60 Hz) 8.7 VA max. 9.0 VA max.
D 24 VAC, 50/60 Hz 5.5 VA max. 5.6 VA max.
24 VDC (no polarity) 3.2 W max. 3.4 W max.

® Terminal Details
Details on the input power supply terminals are shown below.

100 to 240 VAC 24 VAC/DC
% (no polarity)
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2 Preparations

I Options

® Model Numbers
The options specification is given in the following location in the model number.

ESLIC-TLL O O O M-000)

L

Options
Code Specification
000 None or potentiometer input (Position-proportional Models only)
004 Communications (RS-485), and event inputs 1 and 2
Potentiometer input (Position-proportional Models only)
005 Event inputs 1 to 4
008 Communications (RS-485), event inputs 1 and 2, and CT1
010 Event inputs 1 to 4, and CT1
019 Event inputs 1 to 6, CT1, and transfer output
020" Communications (RS-485), event inputs 1, 2, 5, and 6, CT1, CT2, and transfer output
021 Event inputs 1 to 6 and transfer output
022 Communications (RS-485), event inputs 1, 2, 5, and 6, and transfer output
Potentiometer input (Position-proportional Models only)
Transfer Output

Current: 4 to 20 mA DC
Voltage: 1 to 5 VDC
This cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.

*

2-14 E5[IC-T Digital Temperature Controllers User’s Manual (H185)



2 Preparations

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

N
000 005 R
® g
49 Communications Rs-485 a
Event inputs =
o
® oy
@® 3
. =]
Y Event inputs Event inputs >
E
o
——~»({9
P oter*mometer_wb Potentiometer
input c input*
¢, 6)
008 010
B(+ _
Communications Rs-485 Event inputs ) N

AO EV3

Event inputs J L

N
EV1 Event inputs _Event
I_; inputs
EV2
o1 or
Transfer
020 021

a|dwex3 Buuipm >oo|g [eulwal [-0vS3/1-0353 2-2-2

Communications  Rs-485 .
Event inputs

(9
B

L
EV3
+
EV4

Event J |_: Event Event Event
inputs | EVS | P inputs inputs EVs ' inputs
EV6 EV6
Tranf :Tviﬁﬁ Transh i Potentiomet
AR - ransfer | otentiometer
output i 8 cr output i input* . €0
[ S L Cepy)

* Can be used for a Position-proportional Model. These terminals are not used on other models.
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2 Preparations

2-2-3 Precautions when Wiring

Separate input leads and power lines in order to prevent external noise.

Use a shielded, AWG24 to AWG18 (cross-sectional area of 0.205 to 0.823 mm?) twisted-pair cable.
The stripping length is 6 to 8 mm.
Use crimp terminals when wiring the terminals.
Use the suitable wiring material and crimp tools for crimp terminals.
Tighten the terminal screws to a torque of 0.43 to 0.58 N-m.
Use the following types of crimp terminals for M3.0 screws.
T

5.8 mm max.

:‘:@mm max.

2-2-4 Wiring

In the connection diagrams, the left side of the terminal numbers represents the inside of the Controller
and the right side represents the outside.

® Power Supply

Power Consumption

Input Power Supply E5CC-T E5EC-T E5AC-T
100 to 240 VAC, 50/60 Hz 7.5 VA 8.7 VA 9.0 VA
24 VAC, 50/60 Hz 41 VA 5.5 VA 5.6 VA
24 VDC (no polarity) 23w 32W 3.4 W

* These models have reinforced insulation between the input power supply, the relay outputs, and
other terminals.

Inputs

Refer to 2-2-1 E5CC-T Terminal Block Wiring Example or 2-2-2 E5S5EC-T/E5AC-T Terminal Block Wiring
Example for the terminal arrangement. When extending the thermocouple lead wires, be sure to use
compensating wires that match the thermocouple type. When extending the lead wires of a resistance
thermometer, be sure to use wires that have low resistance and keep the resistance of the three lead wires the
same.
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® Control Outputs 1 and 2

The following diagrams show the applicable outputs and their internal equivalent circuits.

2 Preparations

E5CC-T
RX (relay QX (voltage output CX QQ (2 voltage outputs vocl:tg (: ':Er ::tu {f'::':’ :c:u
output) (for driving SSR)) (linear current output) (for driving SSRs)) 9 SF:SR)) 9
+V
1 ﬂ>—{ N @
E 2

Output type Specification

RX Relay output SPST-NO, 250 VAC, 3 A (resistive load), Electrical life:
100,000 operations

QX Voltage output (for driving SSR) PNP, 12 VDC +20%, 21 mA (with short-circuit protection)

CX Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
Approx. 10,000

QQ* 2 voltage outputs (for driving SSRs) | PNP, 12 VDC £20%, 21 mA (with short-circuit protection)

cQr

Linear current output
(control output 1)

4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:

Approx. 10,000

Voltage output (for driving SSR)
(control output 2)

PNP, 12 VDC +20%, 21 mA (with short-circuit protection)

*  Control output 1 and control output 2 are not isolated.

ESEC-T/ESAC-T

RX (relay output)

QX (voltage output (for
driving SSR))

CX (linear current output)

RR or PR (2 relays)

o

Iovew

QQ (2 voltage outputs (for QF.‘ (.voltage output (for CC (2 linear current CQ (linear current a.nf:i
driving SSRs)) driving SSR) and relay e voltage output (for driving
9 output) P SSR))

#%—m_gv +
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2 Preparations

Output type Specification

RX Relay output SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations

QX Voltage output (for driving SSR) | PNP, 12 VDC £20%, 40 mA (with short-circuit protection)

CX Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
Approx. 10,000

RR or 2 relay outputs SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:

PR 100,000 operations

QQ* 2 voltage outputs PNP, 12 VDC +20%, 21 mA (with short-circuit protection)

(for driving SSRs)
QR Voltage output (for driving SSRs) | PNP, 12 VDC £20%, 21 mA (with short-circuit protection)

(control output 1)
Relay output (control output 2) SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:

100,000 operations
cc* 2 linear current outputs 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
Approx. 10,000
caQr Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
(control output 1) Approx. 10,000

Voltage output (for driving SSR) | PNP, 12 VDC +20%, 21 mA (with short-circuit protection)
(control output 2)
*  Control output 1 and control output 2 are not isolated.

® Auxiliary Outputs 1 to 4

On the E5CC-T, when heating/cooling control is used, auxiliary output 2 becomes control output (cooling).
On the E5EC-T or E5AC-T, when heating/cooling control is used, auxiliary output 4 becomes control output
(cooling).
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2 Preparations

® Event Inputs
Models with an option number of 001, 004 to 006, 008, 010, or 019 to 022 have event inputs.

N
E5CC-T N
c
@,
Contact inputs Non-contact inputs a
Option number: 001 or 006 a3
o
@3 @3 3
- =]
(D« SEW % EVi >
+
GRE EV2 EV2
B
+
Option number: 004
® 6 N
&« 4eva & EV3 °
4— EV4 " EV4 =
B+ E

Option number: 005
@3 3+, .

149« 9EV1 {2«

+
19« —EV2 @ HEV2

B
(D« }EV3 1_}{ EV3
19« - EV4 D+

ESEC-T/ESAC-T

Contact inputs Non-contact inputs
Option number: 004 or 008

o )
:_35\/1 ;:E:‘ EV1
(9« —EV2 ® ;{ EV2

Option number: 005 or 010
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2 Preparations

Contact inputs

Non-contact inputs

Option number: 019 or 021
3
(9« SEVS
(9« - EV4

@3 9
(9 < 3EV5 (7)< SEW
<- EV6 ({9« - EV2

- [HEevs <_}*| EV1

EV6 N Evo
601
+

®-®
T

+

Option number: 020 or 022
@9 \[3)
29+ SEvs Wha SEW
@)+ —EV6 ({9« HEV2

- EV5 o= EV1
© :E+

@9
29
* EV6 + ;{Evz

e Use event inputs under the following conditions:

¢ The outflow current is approximately 7 mA.

Contact input ON: 1 kQ max., OFF: 100 kQ min.

No-contact input ON: Residual voltage of 1.5 V max.; OFF: Leakage current of 0.1 mA max.

® CT Inputs

Models with an option number of 001 to 003, 008, 010, 019, or 020 have CT inputs.
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2 Preparations

® Transfer Output
Models with an option number of 006 or 019 to 022 have a transfer output.

E5CC-T

Option number: 006

o

Linear current Linear voltage

sjeuiwa] ay} buisn zg-2

ESEC-T/ESAC-T

Buuip v-2-2

Option number: 019, 020, 021, or 022

=

Linear current Linear voltage

Output type Specification
Linear current output 4 to 20 mA DC, Load: 500 Q max., Resolution: 10,000
Linear voltage output 1 to 5 VDC, Load: 1 kQ min., Resolution: 10,000

® Potentiometer Input
You can use this input for a Position-proportional Model. The maximum opening can be measured to between

100 and 10KQ.
Note: The E5CC-T does not have a potentiometer input.
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2 Preparations

® Communications
RS-485

Models with an option number of 002 to 004, 008, 020, or 022 support RS-485 communications.
Connect the communications cable across terminals 13 and 14.

Communications Unit Connection Diagram

Host computer
RS-485 Shield
=
1000 ESOCT o) (ESCICT (No.31)
Fe | RS-485 | | Rs-ss |
I No. |Abbreviation| | | No. |Abbreviation |
4l A0 || £ —114] A0 |
—( 13| B® ; ! 18] B® |
A < B: [1] Mark L — — -
A > B: [0] Space
Terminator (120 Q, 1/2 W)

* The RS-485 connection can be either one-to-one or one-to-N. A maximum of 32 Units (including
the host computer) can be connected in one-to-N systems. The maximum total cable length is

500 m. Use a shielded, AWG24 to AWG18 (cross-sectional area of 0.205 to 0.823 mm?)

twisted-pair cable.

conductor
AWG24: 0.205 mm?
AWG18: 0.823 mm?

Cross-sectional area of
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2 Preparations

2-3 Insulation Block Diagrams

»
w
— 5
g
Q
The insulation block diagrams are provided in this section. §'
o
o
Q
e
® E5CC-T 5
Q
o
2

Sensor input and CT inputs

Communications and event inputs
:S;\s; Voltage outputs (for driving SSRs), linear current outputs, and transfer output
Relay outputs
Auxiliary outputs 1, 2, and 3

: : Reinforced insulation
S : Functional isolation

® ESEC-T/ESAC-T

Sensor input, CT inputs, and potentiometer input

Communications and event inputs

Power Voltage outputs (for driving SSRs), linear current outputs, and transfer output

supply

Relay outputs

Auxiliary outputs 1 and 2

Auxiliary outputs 3 and 4

: : Reinforced insulation
: Functional isolation
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2 Preparations

2-4 Using the Setup Tool Port

2-4-1

Use one of the Setup Tool ports to connect the computer to the Digital Controller when using the
CX-Thermo or other Support Software.

The E58-CIFQ2 USB-Serial Conversion Cable ! is required for the connection. For information on the
models that can be used with CX-Thermo, contact your OMRON sales representative.
*q The E58-CIFQ2-E is required to connect to the Setup Tool port on the front panel of the ESEC-T or ESAC-T.

Procedure

When the USB-Serial Conversion Cable is connected to the Digital Controller, the following operations
are possible even if the power supply to the Digital Controller is not turned ON.

* Setting up the Digital Controller from a computer (Special software is required.)

* Changing settings by using key operations on the Digital Controller

¢ Displaying the current temperature on the Digital Controller

The control outputs, alarm outputs, transfer output, event inputs, and external communications for the
Digital Controller will not operate unless the power supply to the Digital Controller is turned ON.

2-4-2 Connection Method

Use the E58-CIFQ2 USB-Serial Conversion Cable to connect the E5[IC-T to the computer. The
USB-Serial Conversion Cable is used to communicate with a USB port on a computer as a virtual COM
port.

| esceT

® Setup Tool Port and Connecting Cable
The location of the Setup Tool port on the ESCC-T and the required cable are shown below.

Setup Tool port Connecting cable

e Top panel on the Digital Controller
E58-CIFQ2 USB-Serial Conversion Cable

[ —|
] 00D
@J%DDD
5000 00000
Top-panel Tool
oppaneSetup OOPOH DDDD DDDDD
0 0—8 0000
= =0
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2 Preparations

® Connection Procedure

1 Connect the serial connector Serial connector
on the USB-Serial
Conversion Cable to the
Setup Tool port on the top
panel of the Digital
Controller.

Hod |oo] dnjes ayy Buisn -2

| EsEC-T/E5AC-T

® Setup Tool Ports and Connecting Cables

The location of the Setup Tool port on the ESEC-T/E5AC-T and the required cable are shown below. There are
Setup Tool ports on both the top panel and front panel of the Digital Controller.

POUIBIN UOIOBUUOD) Z-h-2

Setup Tool ports Connecting cables

e Front panel on the

* Top panel on the Digital Digital Controller

Controller

_— e

E58-CIFQ2 E58-CIFQ2-E
USB-Serial Conversion Cable Conversion Cable*

00
§ éﬂl%@ Top-panel

ool analoo Setup Tool port
00 0o0l{0D
00 0—oao
= =
Front-panel

Setup Tool port

* This Cable is required only to connect to the front-panel Setup Tool port.

® Connection Procedure
¢ Top-panel Port

1 Connect the serial connector - Serial connector
to the Setup Tool port on the p’
top panel of the Digital
Controller.

-
3
3
b
b

(=]
=
=
(=]
(=]
(=]
2
al
(=]
(=]
(=]
(=]
(=]
=
=
[

o
e
o
o
GQ
aﬂ
o
o
o
o
aﬂ
GQ
GQ
GQ
oo
o
o

VvV v vV

%/

JULAVIVAVVANSUAUARANANNOMAMANN

ALELENARALEUANARANARANARARAVARANANY
JLELIRARARIUINARARERARARARANARA RN

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 2-25



2 Preparations

¢ Front-panel Port

- E58-CIFQ2 E58-CIFQ2-E
1 conneCt_the E58 CII_=02 USB-Serial Conversion Cable Conversion Cable
USB-Serial Conversion Cable

to the E58-CIFQ2-E (B )

Conversion Cable. Ay There is a triangle
on the connecting surface.

ET

Align the arrow (=) on the small connector on the E58-CIFQ2 USB-Serial
Conversion Cable with the triangle mark (A ) on the small connector on the
E58-CIFQ2-E Conversion Cable.

<=

;

2 Remove the Port Cover from
the front-panel Setup Tool
port, and then plug in the
Conversion Cable.

Port Cover

Conversion Cable

El Precautions for Correct Use

¢ Hold the connector when inserting or disconnecting the Cable.

¢ When connecting a connector, always make sure that it is oriented correctly. Do not force the

connector if it does not connect smoothly. Connectors may be damaged if they are connected
with excessive force.

¢ Do not connect cables to both the front-panel Setup Tool port and the top-panel Setup Tool
port at the same time. Damage or malfunction may occur.
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2 Preparations

2-4-3 Installing the Driver

1. Connect a USB connector on the computer with a Setup Tool port on the Digital Controller
using the Cable or Cables.

2. Obtaining the Driver

When the CX-Thermo Support Software for the Digital Controller is installed, the driver for the
USB-Serial Conversion Cable will be copied to the following folder.

C:\Program Files\OMRON\Drivers\USB\E58-CIF

Hod |oo] dnjes ayy Buisn -2

3. Installing the Driver
Install the driver to enable the Cable to be used with the personal computer.

¢ Installation
When the Cable is connected with the personal computer, the OS will detect the product as a new device. At
this time, install the driver using the Installation Wizard.

Note1: We recommend that you install the driver for each USB port on the computer at the start. The Digital
Controller assigns a COM port number to each USB port on the computer. If the same USB port is used,
you will be able to use the same COM port number even if you use a different Cable.

2: Installation of the driver will not be completed if the installation is canceled before it is completed. Normal
communications will not be possible unless the driver is installed completely. If the driver is not installed
completely, uninstall it, and then install it correctly.

JenuQ syy Bulelsul e-y-2

4. Setting Setup Tool Communications Conditions

Set the communications port (COM port) number to be used for the CX-Thermo Setup Tool to the COM
port number assigned to the USB-Serial Conversion Cable.

Refer to the E58-CIFQ2 USB-Serial Conversion Cable Instruction Manual and Setup Manual for details
on how to check the COM port assigned to the USB-Serial Conversion Cable.

The communications conditions for Setup Tool COM ports are fixed as shown in the table below. Set the
communications conditions for the CX-Thermo Setup Tool according to the following table

Parameter Set value
Communications Unit No. 01
Communications baud rate 38.4 (kbps)
Communications data length 7 (bits)
Communications stop bits 2 (bits)
Communications parity Even
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3 Part Names and Basic Procedures

3-1 Basic Application Flow

The following figure shows the basic flow for using the Digital Controller.

Power ON

¥

Set the input type and other basic \
settings.

* Input type

* Control method

* Make program-related settings.
* Alarm type Other parameters Refer to 3-4 Procedures after

‘ Turning ON the Power Supply.

Set the programs.

¥

Set the alarm set values. /

¥

Set the control period* and PID constants.

‘ *For time-proportional operation.

Start program operation.
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3 Part Names and Basic Procedures

3-2 Power ON

After the power comes ON, all indicators and displays will light for approximately 1 second, and then the
operation display will appear.
The top display will show the PV and the middle display will show the SP.

Input type 5: K thermocouple
PID control operation”!

Alarm: Upper-limit alarm @
Set point: 0°C

Everything
lights for
approx. 1s.

[ ]
NO 1amod ¢-¢

N
—~
B

/]

*1  The default setting for Position-proportional Models is floating
control operation.
*2  If the Controller is equipped with HB/HS alarm detection, it is

set by default to detect heater alarms.

A 4
¢ Resistance Thermometer Connected * Thermocouple Connected

or

e Temperature Sensor Not Connected
,+* The PV that is measured by the

) seen GERR- a4 temperature sensor is displayed.
Hn An input error K Thermocouple Connected:
is displayed. The correct temperature is
d displayed.
_ '.‘ Other Thermocouple Connected:
. o A * The correct temperature is
SR % not displayed.
- *STPhde ing is 0°C
— - e default setting is 0°C.
|
\ 4
* Change the setting of the Input Type If you are not using a K thermocouple, set
parameter to a resistance thermometer in the Input Type parameter to the correct
the Initial Setting Level. sensor type in the Initial Setting Level.
Or Refer to step 2 on 3-15.
e Connect a temperature sensor.
Refer to step 2 on 3-15.
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3 Part Names and Basic Procedures

3-3 Part Names, Part Functions, and

Setting Levels

3-3-1 Part Names and Functions

| escc-T

Front panel

Temperature unit |-

Operation indicators | .

Press (© Key once to go to
Program Setting Level.

Press (@) Key for at least 3
seconds to go to Initial
Setting Level.

'
[Press the (@ Key to change to another J
parameter.

Press (<) and (&) Keys simultaneously for
at least 1 second to change between run
and reset status.

[Press Key to change the digit (default setting).}

| EsECT

.
K s SP or specified monitor/setting value

Ma
.:"i Press the Keys to set}

No. 1 display

.
«** PVor specified monitor/setting item

Top View of ESCC-T
No. 2 display — = o —
.

‘ Top-panel Setup Tool port ’“

4 the parameter.

Press (&) Key for at least 1
second when SP and PV are
displayed in Program SP
Mode to go to Display
Segment Selection parameter
in Program Setting Level.

Front panel

Operation indicators ..

Press &°) Key to move the
digit (default setting).

[Press (©) Key once to go to Program Setting Level.

Press (©) Key for at least 3 seconds to go to Initial
Setting Level.

K Top View of ESEC-T
. No. 1 display
.
e PV or specified monitor/setting item ﬁ

ammE No. 3 display

Program No., segment No.,
remaining segment time, or
MV (valve opening).

Press the Keys to } -

set the parameter.

Press (&) Key for at least 1
second when SP and PV are
displayed in Program SP Mode to
go to Display Segment Selection
parameter in Program Setting
Level.

parameter.

Press (@) and (&) Keys simultaneously for
at least 1 second to change between run
and reset status.

L
*
] '[ Press the (?) Key to change to another }

+#% No. 2 display
. % | Top-panel
SP or specified monitor/setting value | Setup
4+ | Tool port
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3 Part Names and Basic Procedures

| EsacT

Front Panel

Temperature unit ... )
Operation indicators ..

No. 1 display

Top View of ESAC-T
L d

’ " PVor specified monitor/setting item 77— <]
P!

No. 2 display

.
Bg %%%% 5’ " SP or specified monitor/setting value
iﬁ' - No. 3 display

oo
oo

I
===
Il

P psey

[==J ==} m= )= == =a]
CoooEER:

I | I
s|ana] Buipas pue ‘suonound Jed ‘ssweN Med €£-¢

OoOoooomesa
DoDoooooo
CoDoooooo
ooooooo
oOooooooo
Ccoooaoo
ooooo

0 oooo

Front-panel Setup Tool port ‘ SEsEsEmEmEmEmSm

\_J

N &
»
&

n
(G & A
L ]
L . EBAG '..'O
» L)
*

O
]

Program No., segment No.,
remaining segment time, or MV
(valve opening).

i
4

m { Press the (&) or () Key } g;tgana
[ ]
Press (© Key once to go to H . to set the parameter. Tool port
Program Setting Level. . % Press (&) Key for at least 1 second
. s when SP and PV are displayed in
Press the (© Key for at least . ‘s Program SP Mode to go to Display [N
3 seconds to go to the Initial w % Segment Selection parameter in @
Setting Level. - . Program Setting Level. -
: . s
Press the (<) Key to change to another ° =
{parameter. y 9 ] ‘{ SPét;isr]sg'()he Key to change the digit (default 1 ,_\32,
Press (<) and (&) Keys simultaneously for at - &
least 1 second to change between run and ]
reset status. o
-
c
=}
2
= o
I Displays 2
Name Description
No. 1 display Displays the process value or a monitor/setting item.
No. 2 display Displays the set point or the value of a monitor/setting item.
No. 3 Display Displays the program number, segment number, remaining segment time, or MV (valve
(ESEC-T/E5AC-T opening). (The value that is displayed is set in the PV/SP Display Selection parameter in
only) the Advanced Function Setting Level.)
Temperature unit Displays the temperature unit (T or F).
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3 Part Names and Basic Procedures

I Indicators

Operation indicators

Name

Description

SUB1

Auxiliary outputs 1
to 4 (auxiliary
output 4:
ESEC-T/ESAC-T

only)

Each indicator lights when the function that is assigned to
corresponding auxiliary output (1 to 4) is ON.

Control outputs 1
and 2

Each indicator lights when the function that is assigned to
corresponding control output (1 or 2) is ON. (For a linear current
output, the indicator is not lit only for a 0% output.)

For a Position-proportional Model, OUT1 lights when the open
output is ON and OUT2 lights when the close output is ON.

Program status

The program status indicators show the direction of change of the

indicators present SP in the present segment. The indicators light as follows:
(ESEC-T/E5AC-T Rising segment: top indicator, constant-temperature segment:
only) middle indicator, and falling segment: bottom indicator.
Communications This indicator lights when wiring with communications is enabled.
writing

Manual This indicator is lit in Manual Mode.

Reset This indicator is lit while the program is being reset

AT in progress

This indicator is lit during autotuning.

Fixed SP This indicator is lit when the SP Mode is Fixed SP Mode while
control is in progress.
Hold This indicator is lit while the program is being held.
(ESEC-T/E5AC-T
only)
WAI Wait Lit while the program is in wait status.
Setting change This indicator is lit while setting change protection is ON.
protection
I Keys
Key Name Overview Description
Level Key Selects the setting T mmmmmmmmmmesmnsonnnes
level. ' .
—p Operation > Program
: Level Setting Level
The next setting Pross (©) Key '
level depends on : T for less than 1 s. 1
how long the key is s
Adjustment
@) pressed. Setting Level [ ) Level ;

Press (©) Key for ai
least 3 s in any
setting level.

Press ©) Key for Level

Initial Setting ¢ ICommunications
Setting Level

atleast 1s. Press ©) Key

for less than 1 s.
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3 Part Names and Basic Procedures

Key

Name

Overview

Description

Mode Key

Changes the
parameter that is
displayed within a
setting level.

Press once to go to the next parameter.
Hold to go to the previous parameter.

Down Key and Up
Key

Set the value.

Hold the key to increment or decrement the value
quickly.
Any changes in settings are applied at the following
times:

e After 3 seconds elapse

¢ When the (@@ Key is pressed

¢ When the level is changed with the (&) Key

Up Key

Moves to the
segment setting
parameter (Display
Segment
Selection) for the
currently selected
program.

Operation Level
25 Process Value/Set Point (1)
- 7,_7 or Process Value/Set Point (2)

Press (&) Key for at least 1 s

Program in Program SP Mode.

Setting Level
: . Display

: Segment
: Selection

If you press the (&) Key for at least 1 second when
SP and PV are displayed in Program SP Mode, you
will go to segment number currently used in
control.

To return to the Operation Level, press the (@ Key
3 times for less than 1 second each.

(@ + ()

Run/Reset Keys

Changes program
between run and
reset status

Press the (@ and (&) Keys simultaneously for at
least 1 second to change between run and reset
status.

Shift Key (PF Key)

Operates as a
user-defined
function key.

Press the &pP Key for less than 1 second to select
the digit to change. The digit changes by one digit
every time you press the key (default setting).

You can change the PF Setting parameter in the
Advanced Setting Level to assign any of the
following functions to the &9 Key.

Run/reset, advance, hold, auto/manual, autotune,
cancel alarm latch, display monitor/setting item, or
digit shift (default)

Example: If you set the PF Setting parameter in the
Advanced Setting Level to RST, operation will be
reset when you press the &pP Key for at least 1
second.

If you set PFDF (monitor/setting items), each time
you press the &9 Key for less than 1 second, the
display is changed in order for the items that are
set for the Monitor/Setting Item 1 to 5 parameters.
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3 Part Names and Basic Procedures

I Setup Tool Ports

Setup Tool

Name
port

Description

Top-panel Setup
Tool port

Use the E58-CIFQ2 USB-Serial Conversion Cable to connect the E5[IC to
the computer (i.e., the CX-Thermo Support Software).

Front-panel Setup
Tool port
(ESEC-T/E5AC-T
only)

Use the E58-CIFQ2 USB-Serial Conversion Cable and the E58-CIFQ2-E
Conversion Cable to connect the ESEC-T/E5AC-T to the computer (i.e., the
CX-Thermo Support Software).

3-3-2 Entering Numeric Values

I Applying Changes to Numeric Values

After you change a numeric value with the Keys, the changes are applied 1) when 3 seconds
elapses, 2) when the (@) Key is pressed, or 3) when the level is changed with the (&) Key.

|1/| Precautions for Correct Use

Always make sure that any changes to numeric values are applied for one of the three methods
that are given above before you turn OFF the power supply to the ESLIC-T.

If you only change the values with the Keys and turn OFF the power supply before 3
seconds has elapsed, the changes will not be applied.

I Moving between Digits (Digit Shift Key)

Press the Shift Key (PF Key) to select the digit to change.

This is useful when entering a numeric value with many digits.

Use this key to change levels: The digit to change will move as follows: 1s digit, 10s digit, 100s digit,
1000s digit, and then back to the 1s digit. Press the (&) + (¥) Keys to change the value of a digit.

Press &pP Key for
less than 1 s.
E—

-~
-

—

I _ !
L1

-
X

~
(]

o _ ] 1
L ‘{t “ nL %y
- 3

0023) iz

] [

Press &¢ Key for

&P less than 1 s. &P
(]} | 11 |
N o I':U_i\l
Nala e I Iniale]
A3 uc 3

" M
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3 Part Names and Basic Procedures

3-3-3 Setting Levels

On the E5LIC-T, the parameters are classified into levels according to their applications. These levels
are called setting levels. The setting levels consist of some basic setting levels and other setting levels.

I Moving between Setting Levels

The following figure gives an overall image of the setting levels. The setting levels consist of the basic
setting levels (shaded below) and the other setting levels (not shaded).

The Initial Setting Level, Communications Setting Level, Advanced Function Setting Level, and Calibra-
tion Level can be used only when control is stopped. If you change to any of these levels, control will
stop.

s|ana Buias pue ‘suonoung Jed ‘sswen Jed £-€
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3 Part Names and Basic Procedures

Press ©) and (<@ Keys
for at least 1 s.

Protect Level

Used to set protection

Starting in manual mode N
for operations.

Power ON

Press (@ and (@) Keys

Level changes automatically. for at least 3 5.2

Press (©) or &5 Key
for at least 15.”

Press &9 Key.

Manual
Control Level
Used to set the MV

Operation Level

Program
Setting Level

Press ©) Key for

manually. less than 1 s.
[72] Press © Key for at Parameter and
% least 3 s w'gne A-iis Used for SP and other segment settings for
o displayed. basic settings and all programs
(@)] monitoring.
9 . Press ©) Key
o Press € Key for at least 1s.™ for less than 1 s.
£
< Press ©
9 Key for at
'ES' least 1°s. Press (©) Key for less than 1 s.
S
o
q Press @) Key for X
8' PID Settmg less than 1 s. Adjustment
Level Q ~ Level
Parameters for all Adjustment parameters
PID sets (e.g., PID (e.g., PID constants for
constants) current PID set)
‘ Press & Key.®
Press ©) Key
for at least 3 5. : .
Monitor/Setting
ltem Level
Used to display
specified monitor and
setting items.
Control stops.
Press (© Key for less
. q than 1 s (only models . .
Initial Setting Level with communications). | Communications
Used to set the input ﬁ Settlng Level
type and other basic Communications settings
settings.
© Release protection and then
o enter the password (~169) for Press (@ Key for at least 1 s.
o the AMa¥ (Move to Advanced
Q. Function Setting Level)
9 parameter. -
%) Advanced Function

Setting Level
Advanced settings

Enter the password (1201)
for the Move to Calibration
Level parameter.

Calibration Level

*1 Set the PF Setting parameter to A - (Auto/Manual).
*2 The No. 1 display will flash when the keys are pressed for 1 s or longer.
*3 Set the PF Setting parameter to PF 4P (monitor/setting items).
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3 Part Names and Basic Procedures

I Basic Setting Levels

® Operation Level

This level is displayed automatically when the power supply is turned ON.
This level is used for the SP and other basic settings and monitoring.
Normally, select this level for operation.

® Program Setting Level
This level is used to set the parameters for the programs (SPs, rates of rise, times, etc.).

® Adjustment Level
This level is used to set the PID constants and to perform tuning, such as autotuning.

s|ana Buias pue ‘suonoung Jed ‘sswen Jed £-€

® PID Setting Level
This level is used to set the parameters for the PID sets (PID constants, MVs, upper/lower limits,
manual reset values, PID set automatic selection range upper limits, etc.).

@ Initial Setting Level
This level is used for the most basic settings.
It is used to set the input type and other parameters.

Use it to set the input type, alarm type, and other basic settings.
*  You can use this level only when control is stopped.

sjoneT Bumes ¢-g-¢

® Advanced Function Setting Level
This level is used for advanced settings.
Use it to assign functions to the control outputs and auxiliary outputs.
You will not be able to enter the Advanced Function Setting Level with the default settings.
To enter the Advanced Function Setting Level, first disable Initial Setting/Communications Protection
and then enter the password (-169) at the AMa’ (Move to Advanced Function Setting Level)
parameter in the Initial Setting Level.
*  You can use this level only when control is stopped.
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3 Part Names and Basic Procedures

Use the following procedure to move to Advanced Function Setting Level.

Power ON

Level changes automatically.

Step 4: Press @) Key
for at least 3 s.

i Initial Setting Level
Operation Level

Step 5: Enter —169 for the Aol parameter.

FHMZa 1 | <—Moves to Advanced Function Setting Level :
7| «—Enter ~169. Default: 0 i

Step 1: Press (@ and (@ Keys

. Step 3: Press (© and (<) Keys for at least 1 s.
simultaneously for at least 3 s. P Y

Advanced Function

Protect Level Setting Level

Step 2: Change the parameter with the (<) Key and change the setting of the (L Pt parameter to 0.

_LF

<4— Initial Setting/Communications Protect
<4—Set 0. Default: 1

Step 1:  Move to Protect Level.

Step 2: Display L LPE (Initial Setting/Communications Protect) and set it to 0.
Step 3:  Return to Operation Level.

Step 4: Return to Initial Setting Level.

Step 5: Display Ao’ (Move to Advanced Function Setting Level) and then enter —169.
Steps 1 to 3 are necessary only the first time. Perform only steps 4 and 5 to move to Advanced
Function Setting Level.

] [ d

I Other Setting Levels

There are five other setting levels: Manual Control Level, Protect Level, Communications Setting
Level, Calibration Level, and Monitor/Setting ltem Level.

Manual Control Level
This level is used to set the MV manually.

e To move from the Operation Level to the Manual Control Level, press the (&) Key for at least 3
seconds while the Auto/Manual Switch parameter is displayed.

e To use the Key to move to the Manual Control Level, change the setting of the PF Setting
parameter to fA-M.

¢ To use an event input to move to the Manual Control Level, change the setting of the Event Input
Assignment 1 to 6 parameter to MANL.

Protect Level

This level is used to restrict the operations that can be performed and the parameters that can be
displayed with the front-panel keys. For example, you can prohibit changing the SP and other
parameters in the Operation Level, Program Setting Level, Adjustment Level, and PID Setting Level.
You can move to this level from the Operation Level, Program Setting Level, Adjustment Level, or
PID Setting Level. To move to the Advanced Function Setting Level, you must first cancel the protec-
tion that is set in the Protect Level.

Communications Setting Level

This level is used to set the communications parameters. You can move to the Communications Set-
ting Level from the Initial Setting Level.
*  You can use this level only when control is stopped.
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3 Part Names and Basic Procedures

® Calibration Level
This level is used to calibrate the Digital Controller. You can move to the Calibration Level from the

Advanced Function Setting Level.
*  You can use this level only when control is stopped.

©® Monitor/Setting Item Level
To use the Key to display the Monitor/Setting ltems, change the setting of the PF Setting
parameter to FFdF. The items that will be displayed in the Monitor/Setting ltem Level are set using
the Monitor/Setting Item 1 to 5 parameters.

s|ana Buias pue ‘suonoung Jed ‘sswen Jed £-€
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3 Part Names and Basic Procedures

3-4 Procedures after Turning ON the
Power Supply

3-4-1 Basic Flow of Operations

The basic flow of operations after you turn ON the power supply is shown below.

| 1. Turn ON the power supply. |
1

| 2. Set the input type. |
1

| 3. Set the control method. |
1

| 4. Make program-related settings. |
1

| 5. Set the alarm type. |
1

| 6. Set the programs. |
1

| 7. Start program operation (Run). |
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3 Part Names and Basic Procedures

3-4-2 Basic Procedure

The basic procedure is given below.

1 Turn ON the power supply.

Operation Level

«— S.ERR (input error) flashes on the display
if a sensor is not connected or if the
connected sensor is different from input
type. Connect a sensor if one is not
already connected.

/
v
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2 Set the input type.

-

~~ < The display flashes.

—

_—

—_

" Press the @ (Level) Kéy\

for at least 3 seconds.

ainpadold diseg g-v-€

Initial Setting Level

«— cN-E (IN-T) will be displayed to show that the Initial
Setting Level has been entered.

« The default setting is 5
(5: K thermocouple at —200 to 1,300 °C).

Initial Setting Level

«— LN-E (IN-T): Indicates the Input Type parameter.

< Input Type: 0
(Pt100 resistance thermometer at —200 to 850 °C) (example)

Press the (&) (Up) and
(Down) Keys to
&gbiavmge the value. ————

When you are finished, press the (@) (Level) Key for at least 1 second to return to the operation display.
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3-16

I List of Input Types

Input type Specifications Set value | Temperature range in °C | Temperature range in °F
Resistance Pt100 0 —200 to 850 —-300 to 1500
thermometer 1 -199.9 to 500.0 -199.9 t0 900.0

2 0.0 to 100.0 0.0t0 210.0
JPt100 3 —199.9 to 500.0 —199.9 to 900.0
4 0.0 to 100.0 0.0t0 210.0
Thermocouple K I 200 to 1300 —300 to 2300
6 —20.0 to 500.0 0.0 to 900.0
J 7 —100 to 850 —100 to 1500
8 —20.0 to 400.0 0.0 to 750.0
T 9 —200 to 400 —-300 to 700
10 —199.9 t0 400.0 —199.9 to 700.0
E 11 —200 to 600 —300 to 1100
L 12 —100 to 850 —100 to 1500
u 13 —200 to 400 —-300 to 700
14 —199.9 to 400.0 —199.9 to 700.0
N 15 —200 to 1300 —300 to 2300
R 16 0to 1700 0 to 3000
S 17 0to 1700 0 to 3000
B 18 100 to 1800 300 to 3200
w 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
Infrared temperature | 10 to 70°C 21 0to 90 0to 190
sensor ES1B 60 to 120°C 22 0to 120 0to 240
115 to 165°C 23 0to 165 0to 320
140 to 260°C 24 0 to 260 0 to 500
Current input 4 t0 20 mA 25 One of the following ranges according to the scaling:
0to 20 mA 26 -1999 to 9999
Voltage input 1to5V 27 -199.910 999.9
Oto5V o8 —19.99 t0 99.99
0to 10V 29 —1.999 to 9.999

*  The default is 5.
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3 Part Names and Basic Procedures

3 Set the control method.

Operation Level Initial Setting Level

| : —The display flashes.

—

Press the ©
(Level) Key for at
least 3 seconds.

<~ CN-E (IN-T) will be displayed
to show that the Initial Setting
Level has been entered.

Standard Models

Aiddng 1amod ayy NO Buiuin] Ja)e sainpasoid p-€

PID Control : .
«—[NEL (CNTL): Indicates the control method.
Initial Setting Level The default setting is L4 (PID control).
Confirm that o (PID Control) is
Press the (@) (Mode) displayed.
Key several times to
display ZNEL (CNTL).

Position-proportional Models

Close/Floating Control

< [LFL (CLFL): Indicates either close
or floating control.
< Default setting is FLat (FLOT: floating control).

Initial Setting Level

ainpadold diseg g-v-€

Press (@) (Mode) Key
several times to display
LLFL (CLFL).

4 Make the initial program-related settings.
¢ Program Time Unit (£ -&/
Step Time/Rate of Rise Programming (£t - PF)
Reset Operation (£ 5M
Operation End Operation (E5EE)
Startup Operation (F-al)
Refer to Section 4 Basic Operation for the setting procedures.
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3-18

5 Set the alarm type.

*

Operation Level Initial Setting Level

L

:\ <The display flashes.

—

«— LN-E (IN-T) will be displayed
to show that the Initial Setting
Level has been entered.
Press the ©

(Level) Key for at

least 3 seconds.

Initial Setting Level

< ALt ! (ALT1): Indicates the Alarm 1
«— Type parameter.”
The default setting is £ (2: Upper-limit
alarm).

Press the () (Mode) Key several
times to display ALE { (ALT1).

Initial Setting Level

«— Alarm type: 7 (Lower-limit alarm with
standby sequence) (example)

Press the (&) (Up) and ()
(Down) Keys to change
the value.

If the Controller is equipped with HB/HS alarm detection, the Alarm 1 Type is not displayed for the default
settings. To use alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned Output
Functions (Assigning Control Outputs Is Not Supported for Position-proportional Models.).

If required, use the () (Mode) Key and the (&) (Up) and () (Down) Keys to repeat the procedure to
set alarm types for ALEZ (ALT2) (Alarm 2 Type), AL L3 (ALT3) (Alarm 3 Type), and ALEH (ALT4)
(Alarm 4 Type). (The number of alarms that is supported depends on the model of Digital Control-
ler. Some of the alarm parameters may not be displayed.)

When you are finished, press the @ (Level) Key for at least 1 second to
return to the operation display.
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I Alarm Type Numbers

Alarm . .
Alarm type Description Operation
type No.
0 Alarm function | There will be no alarm outputs. -
OFF
{ Upper- and The alarm output is ON while the | Example:
lower-limit PV is equal to or higher than the ON
alarm upper-limit alarm point or while
the PV i It | th OFF Temperature
€ IS equa o or ower an Lower-limit alarm  Set point Upper-limit alarm
the lower-limit alarm point. point (e.g., 80°C) (e.g., 100°C) point (e.g., 130°C)
Alarm value lower Alarm value upper
limit (e.g., 20°C) limit (e.g., 30°C)
c Upper-limit The alarm output is ON while the | Example:
alarm PV is equal to or higher than the ON
upper-limit alarm point.
PP P OFF Temperature
Set point Upper-limit alarm
(e.g., 100°C) point (e.g., 120°C)
Alarm value upper limit (e.g., 20°C)
3 Lower-limit The alarm output is ON while the | Example:
alarm PV is equal to or lower than the ON
lower-limit alarm point.
OFF Temperature
Lower-limit alarm point Set point
(e.g., 80°C) (e.g., 100°C)
Alarm value lower limit (e.g., 20°C)
H Upper- and The alarm output is ON while the | Example:
lower-limit PV is equal to or lower than the ON
range alarm upper-limit alarm point or equal to
r higher than the lower-limit oFF Temperature
orhig . Lower-limitalarm ~ Set point ~ Upper-limit alarm
alarm point. point (e.g., 80°C) (e.g., 100°C) Point (e.g., 130°C)
l—y—1
Alarm value lower Alarm value upper
limit (e.g., 20°C)  |imit (e.g., 30°C)
5 Upper- and This alarm provides a standby Example:
lower-limit sequence. ON
alarm with The alarm output is ON while the | |
. . OFF T t
standby PV is equal to or higher than the - . - emperature
. . . Lower-limit alarm  Set point Upper-limit alarm
sequence upper-limit alarm point or while point (e.g., 80°C) (e.g., 100°C) point (e.g., 130°C)
the PV is equal to or lower than Alarm value lower Alarm value upper
the lower-limit alarm point. limit (e.g., 20°C) limit (e.g., 30°C)
b Upper-limit This alarm provides a standby Example:
alarm with sequence. ON
standby The alarm output is ON while the
. . OFF Temperature
sequence PV is equal to or higher than the ) .
o . Set point Upper-limit alarm
upper-limit alarm point. (e.g., 100°C) point (e.g., 120°C)
Alarm value upper limit (e.g., 20°C)
i Lower-limit This alarm provides a standby Example:
alarm with sequence. ON
standby The alarm output is ON while the
. OFF Temperature
sequence PV is equal to or lower than the - . .
o i Lower-limit alarm point Set point
lower-limit alarm point. (e.g., 80°C) (e.g., 100°C)

Alarm value lower limit (e.g., 20°C)
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3 Part Names and Basic Procedures

Alarm

Alarm (LBA)
(Valid only for
alarm 1 on a
Standard
Model.)

the control loop is broken.

Alarm type Description Operation
type No. typ P Y
b} Absolute-value | The alarm output is ON while the | Example:
upper-limit PV is equal to or higher than the ON
alarm alarm value.
OFF 5 Temperature
Upper-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 100°C)
g Absolute-value | The alarm output is ON while the | Example:
lower-limit PV is equal to or lower than the ON
alarm alarm value.
OFF 5 Temperature
Lower-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 1.00°C)
i Absolute-value | This alarm provides a standby Example:
upper-limit sequence. ON
alarm with The alarm output is ON while the oFF . .
. . emperature
standby PV is equal to or higher than the 0 LB P
Upper-limit alarm
sequence alarm value. point (e.g., 100°C)
Alarm value (e.g., 100°C)
H Absolute-value | This alarm provides a standby Example:
lower-limit sequence. ON
alarm with The alarm output is ON while the oFF .
. emperature
standby PV is equal to or lower than the 0 L) peral
Lower-limit alarm
sequence alarm value. point (e.g., 100°C)
Alarm value (e.g., 1.00°C)
2 Loop Burnout The alarm output turns ON when | There is assumed to be a loop burnout alarm if

the control deviation (SP — PV) is greater than
the threshold set in the LBA Level parameter
and if the PV is not reduced by at least the
value set in the LBA Band parameter within a
specific period of time. The LBA detection time
and LBA band are set in parameters.

PV

A

LBA level

SP

¥
]

___LBADband

' N i
LBA detection time

MV
100% 1

h

0%

» Time

» Time

LBA Alarm Output

ON

OFF

> Time
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Alarm e .
Alarm type Description Operation
type No.
{ PV change rate | The alarm output turns ON if the PV
alarm change in the PV within the
specified calculation period 3 Change rate width
exceeds a specific width.
// Time
4 >
PV rate of change calculation period
PV Change Rate Alarm Output
ON 17
OFF > Time
The PV rate of change calculation period and
the alarm value are set in parameters.
] SP The alarm output is ON while the Example:
absolute-value | SP is equal to or higher than the ON
upper-limit alarm value.
OFF SP
alarm 0
Upper-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 100°C)
{5 SP The alarm output is ON while the Example:
absolute-value | SP is equal to or lower than the ON
lower-limit alarm value.
OFF SP
alarm 0
Lower-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 17)0°C)
ih MV The alarm output is ON while the Example for Standard Control:
absolute-value | MV is equal to or higher than the ON
upper-limit alarm value.
OFF MV
alarm 0
Upper-limit alarm
point (e.g., 60%)
Alarm value (e.g., 60%)
in MV The alarm output is ON while the Example for Standard Control:
absolute-value | MV is equal to or lower than the ON
lower-limit alarm value.
OFF mv
alarm 0 L}
Lower-limit alarm
point (e.g., 80%)
Alarm value (e.g., 8?)%)
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3 Part Names and Basic Procedures

6 Set the programs.
Set the programs, parameters (including the alarm values), and segments.

Example: SpP

Segment 1 Segment 2 Segment 3
200.0
100.0 f-mmomfrmmmmmm o)
Segment 0 \'
400 0.30 0.10

Time

Program No. 0

Number of Segments Used: 4
Step Time/Rate of Rise Programming: Step time programming

Segment No. 0 1 2 3
Segment SP 40.0 200.0 2000.0 100.0
Segment Time (hours, minutes) 0.00 0.15 0.30 0.10
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P
=Y
3
Operation Level Program Setting Level §
o
c
o
()
) —d.PRG (d.PRG) is displayed. 2
Indicates that you entered the Program Setting Level. 2
Select program number 0. _E"
]
2
@
o
Press =z
(Mode) Key 3
once. -
Press @ 2
(Level) Key e
once. _‘g”
Ml <5-Na. (S-No.): Change the number of 3—
segments used from 8 to 4.
Press = —
(Mode) Key | o0 ”’\”:’/ Press &)
once. u E \_ Key. /f "
~N_ 4&
ro
l Setting the Segments g’
2
2
o _— g
—d.5EL (d.SEG): —d.5E6 (d.SEG): Change e
Display Segment the Display Segment 5
;Setlﬁcl[?nd at Selection from £Nd to .
n the ENd status, press
@ —
I\IZ r((ejss (Mode) Key to set | \\\
(Mode) Key the parameters for the Press r%mi% . Press )
once. one program. (Mode) Key l:f’ . Key. //
once. l
p— #| —PCd (PID): PID set number —5F (SP): Segment 0 SP
o v a 4 / g //'7%;\\\\
Set the ~— Press )
parameters for . \Key. ///
the one o
program.
AL - 1 (AL-1): Alarm Value 1* —ELCME (time) Segment 0 Time
—

(Omitted.)
*  In the default settings for models with HB or HS alarms, the Alarm Type 1 parameter is not displayed.
To enable alarm 1, assign it to an output. Refer to 4-6-3 Assigned Output Functions (Assigning Control
Outputs Is Not Supported for Position-proportional Models.) for details.
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7 Start program operation (run).

Operation Level

OR

Press (@) (Mode) Key
several times.

Press (<) (Mode) and
Keys simultane-
ously for at least 1 s.

R-F (R-R): Set the Program
Start parameter (Run/Reset)
to RLIN.

‘ \@s@@

v

Operation is started and the RST indicator goes out.

Here, you can set the input type, alarm type, control method, programs, and alarm set values.
Refer to Section 4 Basic Operation and Section 5 Advanced Operations for individual settings, such
as the PID constant settings and HB/HS alarms.
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4 Basic Operation

4-1 Moving between Setting Levels

The Operation Level is displayed first when the power supply to the Digital Controller is turned ON. To

display the parameters, you must move to the following setting levels.
e Operation Level (Entered when the power supply is turned ON.)

e Initial Setting Level

¢ Program Setting Level

¢ Adjustment Level

e PID Setting Level

¢ Protect Level

* Advanced Function Setting Level

e Communications Setting Level

The procedures to move between the setting levels starting from the Operation Level are provided

below.

4-1-1 Moving to the Initial Setting Level

I Moving from the Operation Level to the Initial Setting Level

1 Press the @ Key for at least 3 seconds in the Operation Level.
The No. 1 display will flash when the key is pressed for 1 s or
longer.

The display will change from the Operation Level to the Initial
Setting Level.

Operation Level
C
C

1
Ll

Initial Setting Level

=N
L ,'\,'-,'_- Input Type

L

I Moving from the Initial Setting Level to the Operation Level

1 Press the © Key for at least 1 second in the Initial Setting
Level.

The display will change from the Initial Setting Level to the
Operation Level.

Initial Setting Level

TN _ L
[ A

5
Operation Level
' 5| puse
In]
L
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4 Basic Operation

4-1-2 Moving to the Program Setting Level

I Moving from the Operation Level to the Program Setting Level

1 Press the @ Key for less than 1 second in the Operation

Level.

The display will change to the Program Setting Level and the

Display Program Selection parameter will be displayed.

Operation Level

-
iy
y
o T

Program Setting Level

-’,’-\','_, Display Program
i

Selection

_|
L.

——

I Moving from the Program Setting Level to the Operation Level

1 Press the (© Key three times for less than 1 second each time

in the Program Setting Level.

The display will change from the Program Setting Level to the

Operation Level.

Program Setting Level

-~

71 I

n

(

/
L.

-
[}

—

-

.

L

Operation Level

g
I

I~ | Process Value/
| Set Point 1/2
L

-

Moving from the Operation Level to the Display
Parameter in the Program Setting Level

Segment Selection

With the E5SOC-T, you can use the (&) Key to move to the parameters for
following procedure.

the current segment. Use the

1 Select the Process Value/Set Point 1 or Process Value/Set
Point 2 parameter in the Operation Level.

2 Press the Up Key for at least 1 second.

The display will change to the Program Setting Level and the
Display Segment Selection parameter will be displayed.
* You must be in Program SP Mode to make this move.

Operation Level

g
L

]
L

Program Setting Level

~
1

)
(]

! Display Segment

_|
L. [ 3
Iy Selection
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4 Basic Operation

4-1-3 Moving to the Adjustment Level

I Moving from the Operation Level to the Adjustment Level

1 Press the (@ Key twice for less than 1 second each time in the Operation Level
arc

Operation Level. g |

r
Ll

The display will change from the Operation Level to the Adjustment | Adjustment Level

Level. o
*  L.AddJ will be displayed only once when you move to the Adjustment L.
Level.

I Moving from the Adjustment Level to the Operation Level

s|one Buies usamiaq Buino |-

1 Press the (© Key twice for less than 1 second each time in the Adjustment Level
Adjustment Level. ,_-,,\"“_:' Process Value

r | Input Shift
[N R]

The display will change from the Adjustment Level to the Operation | Operation Level
Level.

PV/SP

|
e W

4-1-4 Moving to the PID Setting Level

I Moving from the Operation Level to the PID Setting Level

[ona yuswisnipy sy 0} Buinoy -1

1 Press the (@ Key three times for less than 1 second each time | Operation Level
in the Operation Level. -

L

]
[

The display will move to the PID Setting Level and the Display PID PID Setting Level
Selection parameter will be displayed.

P\, | pispiay PiD
,| Selection
|

I Moving from the PID Setting Level to the Operation Level

1 Press the © Key for less than 1 second in the PID Setting | PID Setting Level

-

The display will change from the PID Setting Level to the Operation Operation Level
Level.

,_-“_- Process Value/
| Set Point 1/2

oo -
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4-1-5 Moving to the Protect Level

I Moving from the Operation Level to the Protect Level

1 Press the @ and Keys simultaneously for at least 3 Operation Level

seconds* in the Operation Level. -5
The No. 1 display will flash when the keys are pressed for 1 s or o
longer.

* The key pressing time can be changed in the Move to Protect Level
Time parameter in the Advanced Function Setting Level.

The display will change to the Protect Level. Protect Level

(
—
_
=
_

Operation/
Adjustment
Protect

D
U
=
<
=

0
[

C3

I Moving from the Protect Level to the Operation Level

1 Press the © and Keys simultaneously for at least 1 second Protect Level

in the Protect Level.

——
=

!

(Y
I L

=

(N

C3

The display will change from the Protect Level to the Operation | Operation Level
Level.

iy
o3 W7

PV/SP
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4 Basic Operation

4-1-6 Moving to the Advanced Function Setting Level

Moving to the Advanced Function Setting Level for the First Time
(i.e., with the Default Settings)

To enter the Advanced Function Setting Level, you must first enter the Protect Level and change the
setting of the [LPLt (Initial Setting/Communications Protect) parameter to I (enable moving to

Advanced Function Setting Level) to clear the protection.

® Clearing Protection

T Press the @ and Keys simultaneously for at least 3 | OPerationLevel

seconds* in the Operation Level.
The No. 1 display will flash when the key is pressed for 1 s or
longer.

*  The key pressing time can be changed in the Move to Protect Level
Time parameter in the Advanced Function Setting Level.

The display will change to the Protect Level.

2 Press the Key once at the Operation/Adjustment Protect

(I
[N

-
s|one Buies usamiaq Buino |-

Protect Level

parameter. — 1 IT1)_ | Operation/
. . - . L L L Adjustment
The display will change to the Initial Setting/Communications 1 Protect

Protect parameter.

3 Press the (¥) or (®) Key at the Initial Setting/Communications =
Protect parameter to change the set value to 0 (enable moving

Initial Setting/
Communications

™
('
—
|
=

~
-

0
(I

i| Protect
to Advanced Function Setting Level). !
Now the AMal (Move to Advanced Function Setting Level) ":Q\"g\‘/’;?%é%
parameter can be displayed in the Initial Setting Level. Function Setting
The default is | (disable moving to Advanced Function Setting Levelis disabled.
Level).

4 press the ® and Keys simultaneously for at least 1 second | /otect Level

in the Protect Level.

[eneT Bumes uonoun peoueApyY 8yl ol BUINO 9-1-F

!

I_ | Initial Setting/
L | Communications
Il Protect

———

-
LL

The display will change from the Protect Level to the Operation | Operation Level
Level. -

PV/SP

]

e W
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4 Basic Operation

Moving to the Advanced Function Setting Level after Clearing
Protection

After you have set the L L PE (Initial Setting/Communications Protect) parameter to I (enable moving

to Advanced Function Setting Level), select Aoy
Initial Setting Level.

® Moving to the Advanced Function Setting Level

(Move to Advanced Function Setting Level) in the

1

Press the (© Key for at least 3 seconds in the Operation Level.
The No. 1 display will flash when the key is pressed for 1 s or
longer. The display will change from the Operation Level to the
Initial Setting Level.

Operation Level

I

L

n
(2

Press the Key several times in the Initial Setting Level to
display Aol (Move to Advanced Function Setting Level).

Initial Setting Level

Input Type

Press the & and Keys at the Move to Advanced Function
Setting Level parameter and then enter - {55.

*  You can hold the (&) (Up) or () (Down) Key to increment or decrement
the set value quickly.

Initial Setting Level

Move to Advanced
Function Setting
I Level

Press Key once or wait for 2 seconds or longer without
doing anything.

The display will change to the Advanced Function Setting Level.

Y Move to Advanced
Function Setting Level
-169: Password to
move to Advanced
Function Setting Level

Advanced Function Setting
Level

N
LNL C

GFF

Parameter
Initialization

® Moving from the Advanced Function Setting Level to the Operation Level

1

Press the @ Key for at least 1 second in the Advanced
Function Setting Level.
The display will change from the Advanced Function Setting Level
to the Initial Setting Level.

Advanced Function Setting
Level

N T
oL

oFF

Press the @ Key for at least 1 second in the Initial Setting
Level.

The display will change from the Initial Setting Level to the
Operation Level.

Initial Setting Level

L Input Type

PV/SP
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4 Basic Operation

4-1-7 Moving to the Communications Setting Level

® Moving from the Operation Level to the Communications Setting Level

1 Press the (© Key for at least 3 seconds in the Operation Level. Operation Level
-

The No. 1 display will flash when the keys are pressed for 1 s or g
longer. The display will change from the Operation Level to the I
Initial Setting Level.

Initial Setting Level

2 Press the © Key for less than 1 second in the Initial Setting

Level. ,_-,"\,'-,': Input Type
5
The display will change from the Initial Setting Level to the | Communications Setting
Communications Setting Level. Level

s|one Buies usamiaq Buino |-

,' Protocol Setting

® Moving from the Communications Setting Level to the Operation Level

Communications Setting

1 Press the ©@ Key for less than 1 second in the Level

Communications Setting Level. _
The display will change from the Communications Setting Level to ' ':,
the Initial Setting Level.

Initial Setting Level

2 Press the (@ Key for at least 1 second in the Initial Setting

Level. L_IN — [ | Input Type
5

The display will change from the Initial Setting Level to the | Operation Level
Operation Level. C
|

L

PV/SP

]
L

|eneT Buimes suoneaIuNWIWOo)) 8y} 01 BUINOW /- |-t
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4 Basic Operation

4-2

Initial Setup Examples through
Starting Program Operation

4-2-1

The initial setup, including setting the sensor input type, alarm types, control periods, program-related
parameters, and other parameters, is done using parameter displays. To change the parameter that is
displayed, use the (@ and Keys. You can also use these keys to change the level depending on how
long you press the key.

Program Operation

With program operation, the SP changes with time. The broken-line pattern that represents the

changes in the SP over time is called a program. The programs are set in advance by the user.

You can create up to eight programs (i.e., patterns). You can set up to 32 segments (i.e., straight lines)

in each program. For details, refer to 4-7 Setting Programs.

There are the following two ways that you can use to set programs.

e Step time programming: You set the target SP and target time for each segment.

* Rate of rise programming: You set the segment format (ramp, soak, or step) and other parameters for
each segment.

Setup examples are given below for both step time programming and rate of rise programming through
the start of program operation.
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4 Basic Operation

4-2-2 Initial Setup Example for Step Time Programming

This example shows how to create the following program with step time programming.

I Programming Example for Step Time Programming

In this example of step time programming, the program starts with a ramp. The segment time is 0, so
you set only the segment SP.

uonesado weibold Buniers ybnoayy ssjdwexg dnyas jeniu) g-¢

SP
Segment 1 Segment 2 Segment 3
100°C
Segment 0
50°C
20 min. 40 min. 20 min.
> Time (h.min)
Operation started in Program SP Mode.
® Related Parameters
Parameter Parameter Setting level
Input Type 5: K thermocouple (default) Initial Setting Level
PID ON/OFF 2-PID control (default) Initial Setting Level
Alarm type 2: Upper-limit (default) Initial Setting Level

Hours and minutes (default) Initial Setting Level

Program Time Unit

Step Time/Rate of Rise
Programming

Step time programming (default) Initial Setting Level

Reset Operation

Stop control

Initial Setting Level

Startup Operation Continue (default) Initial Setting Level
Operation End Reset status (default) Initial Setting Level
Operation

SP Mode PSP: Program SP (default) Adjustment Level

Program Number

0 (default)

Program Setting Level

Buiwwelboid swi] deig Joj sidwex3 dnjeg [eniu| g-g-¥

Number of Segments | 4 Program Setting Level

Used

PID Set No. 1 (default) Program Setting Level
Alarm Value 30°C Program Setting Level
Segment Number 0 1 2 3 Program Setting Level
Segment SP 50 100 100 50 Program Setting Level
Segment Time 0.00 0.20 0.40 0.20 Program Setting Level
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4 Basic Operation

I Operating Flow for Step Time Programming

ltem Operating flow Settings Page
Turn ON the power supply and then press the @ Key | 4-3
for at least three seconds to move to the Initial Setting
Level.
1 Make the ~~ Initial Setting Level ———————
initial { } Set the parameter to a K thermocouple (default). 4-18
. Set the Input Type parameter.
settings 1
other Set the parameter to PID control (default). 4-21
than {Set the PID ON/OFF parameter.}
program- 1 L
Set the parameter to an upper-limit alarm (default). 4-56
related { Set the Alarm Type parameter. }
settings.
2 Make the  Initial Setting Level —————————
initial {smhe Program Time Unit parameter} Set the parameter to hours and minutes (default). 4-33
pro- l
gram-rel Setthe Step Tie/Rate o Rlse Programming parameter. } Set the parameter to step time programming (default). | 4-34
ated set- 1
tings.
[Set the Reset Operation parameter. J Set the parameter to stop control (default). 4-35
[Set the Startup Operation parameter} Set the parameter to continue operation (default). 4-36
[Set the Operation End Operation parameter. J Set the parameter to reset status (default). 4-38
Set the parameter to the program SP (default). 4-38

Adjustment Level
( Set the SP Mode parameter.
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4 Basic Operation

Item

3 Create
the pro-
gram.

4 1rail

Opera-
tion

Deter-
mine the
PID con-
stants.

Start
program
opera-
tion.

Operating flow

—Program Setting Level| ————

{Set the Program Number parameter. }

|

{ Set the Number of Segments Used parameter. }

|

{Set the Segment Number parameter.}

|

{ Set the segments. }

Set the segment SPs
(for segments 0 to 3).

Set the segment times
(for segments 0 to 3).

Set the program. }

[ Set the PID Set No. parameter. }

[Sel the Alarm Value parameter. }

Operation Level

( { Start trial operation. }
Adjustment Level

( { Execute autotuning. }
Operation Level

[ { Start program operation.}

Settings

Set the program number to 0 (default).

Set the parameter to 4.

Set the parameter to the number of the segment to
edit.

Set the following SPs.
Segment 0: 50°C
Segment 1: 100°C
Segment 2: 100°C
Segment 3: 50°C

Set the following times.
Segment 0: 0 minutes
Segment 1: 20 minutes
Segment 2: 40 minutes
Segment 3: 20 minutes

Set the parameter to PID set 1. (default).

Set the alarm value to 30°C.

Set the Run/Reset parameter to Run.

Use the Process Value/Set Point 1/2 parameter in
the Operation Level to confirm that the SP has
reached 100°C.

Execute 100% AT.

* The results are applied to PID set 1.
Execute autotuning for the SP that is the most
important in control. For this program, autotuning is
executed for 100°C.

Set the Run/Reset parameter to Run.

Page

4-39

4-40

4-40

4-41

4-42

4-43

4-43

4-49

6-14

Refer to 4-7 Setting Programs for details on the step time programming example.

2

Additional Information

If you need to execute autotuning before the SP is reached, change the SP Mode parameter to
Fixed SP Mode, set the desired SP, and then execute autotuning.
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4 Basic Operation

4-2-3

Initial Setup Example for Rate of Rise Programming

This example shows how to create the following program with rate of rise programming.

I Programming Example for Rate of Rise Programming

In this example of rate of rise programming, the program starts with a ramp. Program operation is
started from the PV. To start operation from a specific SP, set the Segment Format parameter for seg-

ment O to a step.

SP
1 Segment 0 Segment 1 (soak) Segment 2
(ramp) (ramp)
100°C 1 min. Time Unit of Ramp Rate
4_[ Rate of fall ‘_.I 2 Rate of fall
1 min. Time Unit of Ramp Rate
60°C
PV at
startup 20 min. 40 min. 20 min.
=20°C ) 0 i "
> Time (h.min)
Operation started in Program SP Mode.
® Related Parameters
Parameter Settings Setting level
Input Type 5: K thermocouple (default) Initial Setting Level
PID ON/OFF 2-PID control (default) Initial Setting Level
Alarm type 2: Upper-limit (default) Initial Setting Level
Program Time Unit Hours and minutes (default) Initial Setting Level
Step Time/Rate of Rise Rate of rise programming Initial Setting Level
Programming
Time Unit of Ramp Rate | Minutes (default) Initial Setting Level
Reset Operation Stop control (default) Initial Setting Level
Startup Operation Continue (default) Initial Setting Level
Operation End Reset status (default) Initial Setting Level
Operation
SP Mode PSP: Program SP (default) Adjustment Level
Alarm Value 30°C Program Setting Level
Program Number 0 (default) Program Setting Level
Number of Segments | 4 Program Setting Level
Used
PID Set No. 1 (default) Program Setting Level
Segment Number 0 1 2 Program Setting Level
Segment Format Ramp Soak Ramp Program Setting Level
(default) (default)
Segment SP 100 60 Program Setting Level
Segment Slope 4 - 2 Program Setting Level
Segment Time 0.40 Program Setting Level
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4 Basic Operation

£~
)
3
I Operating Flow for Rate of Rise Programming ®
£
Item Operating flow Settings Page g‘
Turn ON the power supply and then press the & 4-3 _g
Key for at least three seconds to move to the Initial 2
Setting Level. =
)
[=
Q
=-
@
. . oQ
1 Make ~~ Initial Setting Level =
=]
the {Set the Input Type parameter.} Set the parameter to a K thermocouple 4-18 ".:‘?
initial l (default). g
. Q
settings {Set the PID ON/OFF parameterl Set the parameter to PID control (default). 4-21 3
other 1 -g
than - 8
Set the Alarm Type parameter. Set the parameter to an upper-limit alarm (default). | 4-56 5
program 3
-related
settings.
; N
S
&
2 Make ~ Initial Setting Level =
the ini- Set the parameter to hours and minutes (default). 4-33 5
{Set the Program Time Unit parameter. J (;
tial pro- l 2
gram-rel Set the parameter to rate of rise programming. 4-34 ";1
{ Set the Step Time/Rate of Rise Programming parameter. J x
ated set- l (default). g
: =1
tings. Set the parameter to minutes (default). 4-35 o
{ Set the Time Unit of Ramp Rate parameter. J §>:‘
] B
Set the parameter to stop control (default). 4-35 @
{Set the Reset Operation parameter. J =
oy
2
l Set the parameter to continue operation (default). 4-36 %
{Set the Startup Operation parameter} 3
«Q
o
1 Set the parameter to reset status (default). 4-38 g
{Set the Operation End Operation parameter. J 5
«Q
Adjustment Level
( _ Set the parameter to the program SP (default). 4-38
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Item

3 Create
the pro-
gram.

4 tail

Opera-
tion

5 Deter-

mine the
PID con-
stants.

Operating flow

~—Program Setting Level ————————————————

{Set the Program Number parameter. }

|

{ Set the Number of Segments Used parameter. }

|

{Set the Segment Number parameter.}

|

{ Set the segments. }

et the segment formats
(for segments 0 to 2).

Set the segment SPs
(for segments 0 to 2).

Set the segment slopes
(for segments 0 to 2).

Set the segment times
(for segments 0 to 2).

{ Set the program. }

[ Set the PID Set No. parameter. }
¥

{Set the Alarm Value parameter. }

Operation Level

[ Start trial operation.
Adjustment Level

[ Execute autotuning.

Settings

Set the program number to 0 (default).

Set the parameter to 3.

Set the parameter to the number of the segment to
edit.

Set the following formats.
Segment 0: Ramp
Segment 1: Soak
Segment 2: Ramp

Set the following SPs.
Segment 0: 100°C
Segment 1: None
Segment 2: 60°C

Set the following slopes.
Segment 0: 4

Segment 1: None
Segment 2: 2

Set the following times.
Segment 0: None
Segment 1: 40 minutes
Segment 2: None

Set the parameter to PID set 1. (default).

Set the alarm value to 30°C.

Set the Run/Reset parameter to Run.

Use the Process Value/Set Point 1/2 parameter in
the Operation Level to confirm that the PV has
reached 100°C.

Execute 100% AT.

The results are applied to PID set 1.
Execute autotuning for the SP that is the most
important in control. For this program, autotuning
is executed for 100°C.
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4 Basic Operation

Item Operating flow Settings Page

6 Operation Level  Set the Run/Reset parameter to Run. 6-14
Start
Start tion.
pro- __a program operation

gram

opera-

tion.
For details, refer to 4-7 Setting Programs for details on the rate of rise programming example.

@ Additional Information

If you need to execute autotuning before the SP is reached, change the SP Mode parameter to
Fixed SP Mode, set the desired SP, and then execute autotuning.

uonesado weibold Buniers ybnoayy ssjdwexg dnyas jeniu) g-¢
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4-3 Setting the Input Type

The Controller supports four input types: resistance thermometer, thermocouple, infrared temperature
sensor, and analog inputs. Set the input type that matches the sensor that is used.

4-3-1 Input Type

The following example shows how to set a K thermocouple for —20.0 to
500.0°C (input type 6).

Operating Procedure

1 Press the @ Key for at least 3 seconds to move from the Initial Setting Level

Operation Level to the Initial Setting Level. The CN-£ (Input || , M = F | input Type

Type) parameter will be displayed.

[y

2 Press the (®) or (&) Key to select & (K thermocouple at —20.0 to -
500.0°C). L
The default is 5 (5: K thermocouple at —200 to 1,300°C).

@ Additional Information

Changes that are made with key operations are applied when the (@) or () Key is pressed. They
are also applied if you do nothing for 3 seconds or longer.
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List of Input Types

4 Basic Operation

Specifications Set value Temperature range in °C | Temperature range in °F
Pt100 0 —200 to 850 —300 to 1500
1 -199.9 to 500.0 ~199.9 to 900.0
ﬂ'?eerfrifg;“e‘;‘:r 2 0.0 to 100.0 0.010210.0
JPt100 3 ~199.9 to 500.0 ~199.9 to 900.0
4 0.0to 100.0 0.0t0 210.0
K _ —200 to 1300 ~300 to 2300
6 ~20.0 to 500.0 0.0 to 900.0
J 7 ~100 to 850 ~100 to 1500
8 —20.0 to 400.0 0.0 to 750.0
T 9 —200 to 400 ~300 to 700
10 ~199.9 to 400.0 ~199.9 to 700.0
11 —200 to 600 —300 to 1100
12 ~100 to 850 ~100 to 1500
Thermocouple U 13 200 to 400 300 to 700
14 -199.9 to 400.0 ~199.9 to 700.0
N 15 —200 to 1300 ~300 to 2300
R 16 0 to 1700 0 to 3000
S 17 0 to 1700 0 to 3000
B 18 100 to 1800 300 to 3200
W 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
10 to 70°C 21 0to 90 0to 190
Infrared 60 to 120°C 22 0to 120 0 to 240
Stznmsr;?rztg:% 115 t0 165°C 23 0to 165 0to 320
140 to 260°C 24 0 to 260 0 to 500
410 20 mA 25 One of the following ranges according to the scaling:
Current output 0t0 20 A 6 —~1999 to 9999
Y - ~199.9 to 999.9
~19.99 to 99.99
Voltage input Oto5V 28 —-1.999 t0 9.999
0to 10V 29

The default is 5.

|E| Precautions for Correct Use

5.ERF (S.ERR: input error) flashes on the display if a sensor is not connected or if the connected
sensor is different from input type. Connect a sensor if one is not already connected.

N\
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4 Basic Operation

4-4 Selecting the Temperature Unit

4-4-1 Temperature Unit
e Either °C or °F can be selected as the temperature unit.
e Set the temperature unit in the Temperature Unit (d-1/) parameter of the Initial Setting Level. The

defaultis L (°C).
The following procedure selects °C.

Operating Procedure

1 Press the Key several times in the Initial Setting Level to
display d-1/ (Temperature Unit).

Initial Setting Level

-—

T =~

-
|

Temperature
Unit

[
L
(g

2 Press the ®) or (¥) Key to select °C.
The defaultis L (°C).
[:°C, F:°F

-

L

=~
T~

-
|
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4 Basic Operation

4-5 Selecting PID Control or ON/OFF
Control (Not Supported for
Position-proportional Models.)

Two control methods are supported: 2-PID control and ON/OFF control. Switching between 2-PID con-
trol and ON/OFF control is executed by means of the PID ON/OFF parameter in the initial setting level.
When this parameter is set to P d, 2-PID control is selected, and when set to aiaF, ON/OFF control, is
selected. The default is P d.

® 2-PID Control
PID control is set by AT (auto-tuning) or manual setting.
For PID control, set the PID constants in the Proportional Band (F), Integral Time (), and Derivative
Time () parameters.
For heating and cooling control, also set the Proportional Band (Cooling) (L -F), Integral Time
(Cooling) (£ -c), and Derivative Time (Cooling) (L -d).

® ON/OFF Control
In ON/OFF control, the control output is turned ON when the process value is lower than the current
set point, and the control output is turned OFF when the process value is higher than the current set
point (reverse operation).

I Setting the Control Method

Set the control method to 2-PID control. The default is 2-PID control.

® Related Parameters

Parameter name Display Setting range Default Level
PID ON/OFF CNEL PCd: 2-PID control | P d Initial Setting Level
alaf: ON/OFF

Operating Procedure

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level

ispl he PID ON/OFF . —
display the PID ON/OFF parameter CNEL | pioonore
Pld
2 Press the (&) or (¥ Key to select P_d (2-PID control). YT
The default is P d (2-PID control). LIL L y
[N
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4 Basic Operation

4-6 Setting Output Specifications

4-6-1

Control Periods (Not Supported for Position-proportional
Models.)

™ —
==

——r—
u

(Heating)

=

™ —
==

—r—
u

(Cooling)

Control Period

Control Period

¢ Set the output periods (control periods). Though a shorter period provides

better control performance, it is recommended that the control period be set to
20 seconds or longer for a relay output to preserve the service life of the relay.
After the settings have been made in the initial setup, readjust the control
period, as required, by means such as trial operation.

¢ Set the control periods in the Control Period (Heating) and Control Period
(Cooling) parameters in the Initial Setting Level. The default is 20 seconds for
a relay output and 2 seconds for a voltage output (for driving SSR).

¢ The control periods are used only for PID control.

¢ The Control Period (Cooling) parameter is used only for heating/cooling
control.

¢ When control output is used as a current output, the Control Period parameter
cannot be used.

4-6-2 Direct and Reverse Operation

¢ Direct operation increases the manipulated variable whenever the process
,’,’ value increases. Reverse operation decreases the manipulated variable
whenever the process value increases.

Manipulated variable Manipulated variable

A A
100% 100%
0% > 0% >
«— A «— A
Low Set Value  High Low SetValue ~ High
temperature temperature temperature temperature

Direct operation Reverse operation

For example, when the process value (PV) is lower than the set point (SP) in a
heating control system, the manipulated variable increases according to the
difference between the PV and SP. Accordingly, reverse operation is used in a
heating control system. Direct operation is used in a cooling control system, in
which the operation is the opposite of a heating control system. The Control
Output 1 Assignment is set to o (control output (heating)) for either direct or
reverse operation.

¢ Direct/reverse operation is set in the Direct/Reverse Operation parameter in

the Initial Setting Level. The default is a7 -F (reverse operation).
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4 Basic Operation

In this example, direct/reverse operation, and control period
(heating) parameters are checked.

Direct/reverse operation = o' -7 (reverse operation)

Control period (heating) = 20 (seconds)

Operating Procedure
e Setting the Control Period (Heating) Parameter

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display [P (Control Period (Heating)). I P!\ control Period
20 (Heating)

2 Press the (&) or (@) Key to set the value to 20.
The default for a relay output is 20 seconds.

suoneosyioads inding bumes 9-

¢ Setting Direct/Reverse Operation

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display oRE/ (Direct/Reverse Operation). aR'EV | birecyReverse
SH-R Operation
2 Press the @ or Key to select o -F (Reverse Operation). -oC g
The default is aR - (Reverse Operation). QL v 2
aff-R =
8
»

4-6-3 Assigned Output Functions (Assigning Control Outputs Is Not
Supported for Position-proportional Models.)

e Function assignments can be changed by changing the settings for control and auxiliary output
assignments.
e The default function assignments for each output are shown below.

Parameter name Display Initial status

Control Output 1 Assignment alik | Control output
(heating)

Control Output 2 Assignment adtd Not assigned.

Auxiliary Output 1 Assignment Sub Alarm 1*

Auxiliary Output 2 Assignment SuUkS Alarm 2

Auxiliary Output 3 Assignment SukL3 Alarm 3

Auxiliary Output 4 Assignment SukH Alarm 4

(ESEC-T/E5AC-T only)

* If the Controller is equipped with HB/HS alarm detection, it is set by default to detect heater alarms (HA).
Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not displayed. To enable alarm 1, set an
output assignment to alarm 1.

¢ Refer to page 6-98 for the functions that can be assigned to the outputs.
e Each output is automatically initialized as shown below by changing the control mode between
standard and heating/cooling.

-1odoid-uonisod Joy parioddng joN s| sindinQ [041uo) Buiubissy) suonound indinQ paubissy £-9-%

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 4 -23



4 Basic Operation

*

Assigned Output Functions

E5CC-T
. Without control output 2 With control output 2
Parameter name | Display - - - -
Standard Heating/cooling Standard Heating/cooling
Control Output 1 ollk | Control output Control output Control output Control output
Assignment (heating) (heating) (heating) (heating)
Control Output 2 ok’ Not assigned. Control output
Assignment (cooling)
Auxiliary Output 1 | SUhb | Alarm 1* Alarm 1* Alarm 1* Alarm 1*
Assignment
Auxiliary Output 2 | 5Lk Alarm 2 Control output Alarm 2 Alarm 2
Assignment (cooling)
Auxiliary Output 3 | 567 Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment
E5SEC-T or ESAC-T
. Without control output 2 With control output 2
Parameter name | Display - - : -
Standard Heating/cooling Standard Heating/cooling
Control Output 1 alk | Control output Control output Control output Control output
Assignment (heating) (heating) (heating) (heating)
Control Output 2 alkd - Not assigned. Control output
Assignment (cooling)
Auxiliary Output 1 | 5Uk ¢ Alarm 1* Alarm 1* Alarm 1* Alarm 1*
Assignment
Auxiliary Output 2 | 5lk7 Alarm 2 Alarm 2 Alarm 2 Alarm 2
Assignment
Auxiliary Output 3 | 5U/63 Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment
Auxiliary Output 4 | SU6H Alarm 4 Control output Alarm 4 Alarm 4
Assignment (cooling)

If the Controller is equipped with HB/HS alarm detection, it is set by default to detect heater alarms (HA).
Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not displayed. To enable alarm 1, set an
output assignment to alarm 1.

Alarms

It will be specified in this section when an alarm must be assigned, i.e., when an alarm must be set
for the Control Output 1 or 2 Assignment parameters, or for the Auxiliary Output 1 to 4 Assignment
parameters. For example, if alarm 1 is set for the Control Output 1 Assignment parameter, then
alarm 1 has been assigned.

Assigning a work bit to either control output 1 or 2 or to auxiliary output 1 to 4 is also considered to

be the same as assigning an alarm. For example, if work bit 1 is set for the Auxiliary Output 1
Assignment parameter, then alarms 1 to 4 have been assigned.
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Assign the control outputs and auxiliary outputs.
Control output 1: Control output (heating)
Control output 2: Control output (cooling)
Auxiliary output 1: Alarm 1
Auxiliary output 2: Alarm 2

Operating Procedure
e Setting Heating/Cooling Control

4 Basic Operation

1 Press the Key several times in the Initial Setting Level to
display 5-HL (Standard or Heating/Cooling).

Initial Setting Level

Standard or
Heating/Cooling

2 Press the (&) or (®) Key to set the parameter to H-L.
The default is 5£Nd (standard).

*  Use the following procedures to check the output assignments. The output
assignments are changed automatically when you change between stan-
dard and heating/cooling control. You do not have to set them.

e Setting Control Output 1

1 Press the Key several times in the Advanced Function
Setting Level to display alit | (Control Output 1 Assignment).

Advanced Function Setting

Level

O =~

Control Output
1 Assignment

2 Set the parameter to o (Control Output (Heating)).
The default is @ (Control Qutput (Heating)).

_
)
c

-
-——
(It

D =~

e Setting Control Output 2

1

Press the Key several times in the Advanced Function
Setting Level to display al/t2 (Control Output 2 Assignment).

Advanced Function Setting

Level

=
L

|
L

-

Y-

[
{

==
')
0

Control Output
2 Assignment

Set the parameter to [ -a (Control Output (Cooling)).

As soon as you select H-L (Heating/Cooling) for the Standard or
Heating/Cooling parameter, the setting of this parameter is
automatically changed to £ -a (Control Output (Cooling)).

[
L
[y

(
-
-_——

-
N

[ et
0

¢ Setting Auxiliary Output 1

1 Press the Key several times in the Advanced Function

Advanced Function Setting

Level
Setting Level to display 5Ub / (Auxiliary Output 1 Assignment).
cCorne -
00 1| Auxiliary Output
1M 1 Assignment
2 Press the (&) or (¥) Key to set the parameter to AL M I. YT
The default is ALM | (Alarm 1). ) Ny
ALM

If the Controller is equipped with HB/HS alarm detection, this
parameter is set by default to HA (heater alarm).
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4 Basic Operation

¢ Setting Auxiliary Output 2

1 Press the Key several times in the Advanced Function
Setting Level to display 5UbZ (Auxiliary Output 2 Assignment).

Advanced Function Setting

Aucxiliary Output

=T 2 Assignment

2 Press the (®) or (¥) Key to set the parameter to AL M.

The default is AL M2 (Alarm 2).

4-6-4 Auxiliary Output Opening or Closing in Alarm

e When "close in alarm" is set, the status of the auxiliary output is output unchanged. When "open in
alarm" is set, the status of the auxiliary output function is reversed before being output.
¢ Each auxiliary output can be set independently.

e These settings are made in the Auxiliary Output 1 to 4 Open in Alarm parameters (Advanced
Function Setting Level).

¢ The default is N-a: Close in Alarm.

Auxiliary output
functions 1 to 4

Auxiliary output

Indicators

(SUB1 to SUB4)

Close in Alarm ON ON Lit
(h-o) OFF OFF Not lit
Open in Alarm ON OFF Lit
(N-L) OFF ON Not lit

e The alarm output will turn OFF (i.e., the relay contacts will open) when power is interrupted and for

about two seconds after the power is turned ON regardless of the setting of the Auxiliary Output 1 to
4 Open in Alarm parameter.
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4 Basic Operation

4-7 Setting Programs

4-7-1 Programming

I Introduction

You program operation so that the SP changes with time. The broken-line pattern that represents the

changes in the SP over time is called a program. The programs are set in advance by the user. The

main features are as follows:

e You can create up to eight programs (i.e., patterns).

* You can set up to 32 segments (i.e., straight lines) for each program.

e There are three segment formats: ramp (sloped), soak (horizontal), and step (vertical).

e Program operation starts when you change the Run/Reset parameter to Run. Details on the
Run/Reset parameter are described in the next section.

Program No. 7
SP

sweiboid bumes Z-v

Upto8
programs

Program No. 1
SP

Bulwweiboid |-/-%

— Time

Program No. 0
SP

Up to 32 segments
Segment per program

<+— Step
Segment
(——
Segment AN
S Soak
Ramp
/"

Segment O (starting point)
Operation started in Program SP Mode.

> Time

Time

I Run/Reset Parameter

“Run” indicates that program operation is in progress. “Reset” indicates that the program is stopped.
You can use the Reset Operation parameter to specify whether fixed SP operation is to be performed or
control is to be stopped all together while the program is stopped. For details, refer to Selecting the
Reset Operation, below.

The run/reset status changes at the following times. The default is /5L (reset).

¢ When the (2) (Mode) and (¥) Keys are pressed simultaneously for at least 1 s

¢ When the F-F parameter (Run/Reset) in the Operation Level is changed to FLN
¢ When the run/reset status is changed with the &9 (PF) Key

¢ When the run/reset status is changed with an event input

@ Additional Information

You can set the Standby Time parameter to delay the start of program operation after changing
from reset to run status. For details, refer to 5-15-13 Standby Operation.
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4 Basic Operation

I Programming Methods

There are two programming methods: Step Time Programming, in which the time and SP are set, and
Rate of Rise Programming, in which the segment type is set (to ramp, soak, or step) and the time, SP,
and/or slope are set.

® Step Time Programming
¢ With step time programming, you set the SP and time for each segment.
e The SP of the previous segment is the starting point, you set the ending point as the SP of the
current segment, and you set the time from the starting point to the ending point.

ﬁe ment in Step Time Programmin

Ending point

SP

Segment 1 | Segment 2 ! Segment 3 |

Set the
segment
SP.

100°C
Starting
point

SP of previous
segment
0

Segment 0

50°C Time|
Set the

segment
time.

J

Operation started in Program SP Mode.

¢ You cannot select the segment format for step time programming. The format is determined by the

time and SP.
Details are as follows:

e Ramp: If the SP is different from the SP for the previous segment, the segment becomes
a ramp segment.

e Soak: If the SP is the same as the SP for the previous segment, the segment becomes a
soak segment. However, if the Reset Operation parameter is set to stop control,
segment 0 is a soak segment.

e Step: If the segment time is set to 0, the segment becomes a step segment.
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® Rate of Rise Programming

¢ You set the segment type (soak, ramp, or step) and other parameters for each segment.

4 Basic Operation

e Ramp: You set only the SP and slope. You set the ending point as the SP and the slope
until reaching the SP.
e Soak: You set only the time.
e Step: You set only the SP.
ﬂ:!amp Segment in Rate of Rise Programming \
Ending point
Set the
segment
T SP. IS
Starting Hl 4
sP int
Segment 2 Segmenl 4 SP of prs:i)tl):s %
(step) (ramp) segment =
> » Time 3
Lo R e Rt . J ‘.%
Segment 0 Segment 1 (soak) [ Segment3 (" Soak Segment in Rate of Rise Programmin ) S
(ramp) (soak) Setihe CQ‘
100°C . . " " segment )
Starting point  Ending point sp 3
) »n
SP of previous
segment
60°C 0 ——> Time
Set the
PV at startup o . : o o segment
—20°C 20 min. | 40 min. 20 min. i | 20 min.: \ time. /
A Time (h.min) N
Operation started Step Segment in Rate of Rise Programmin: ~
in Program SP Mode. L
Ending
. Set the
point segment -30
SP. ]
N
0 ¢ Time g
Starting point 5
«Q

@ Additional Information

For segment 0, the segment SP that serves as the starting point is one of the following
depending on the settings of the Operation at Reset and Step Time/Rate of Rise Programming

parameters.

e Segment 0 SP

¢ Process value (PV)

* Fixed SP

For details, refer to Reset Operation, Step Time/Rate of Rise Programming, and Programming
Pattern Starting Points on page 4-36.
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4 Basic Operation

4-7-2 Program Patterns

Program patterns are shown below. The starting segment changes as shown below depending on

whether the starting point is the PV, fixed SP, or a set SP.

@ Starting Point = PV or Fixed SP: Segment 0 Is Starting Segment

Starting Point Is PV and Segment Is Ramp

SP
A
Segment 0 ! Segment 1

Process
value (PV)
A~

. Time

Starting Point Is PV and Segment Is Soak

SP
A

Segment 0 | Segment 1

Process
value (PV)
AN

Soak

. Time

FESM (Reset Operation) is set as follows:
¢ Reset Operation = Stop control
e Valid only with rate of rise programming

Starting Point Is Fixed SP and Segment Is Ramp

SP
A
Segment 0 Segment 1

Fixed SP
VAN

. Time

Starting Point Is Fixed SP and Segment Is Soak
SP

A

Segment 0 Segment 1

Fixed SP

VAN
Soak

. Time

RESM (Reset Operation) is set as follows:
¢ Reset operation = Fixed SP operation
e Either step time or rate of rise programming
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4 Basic Operation

® Starting Point = Set SP: Segment 1 Is Starting Segment (Segment 0 = Step
Operation)

Starting Point Is PV and Segment Is Ramp

SP
+ Segment 1 Segment 2

Segment 0

50°C
£
1
' ~
__pTime »
ok
=
. . =]
Starting Point Is PV and Segment Is Soak @
o
sP o
t Segment 1 Segment 2 %
‘ 3
(7]

Segment 0

Soak

. »Time

5

REGM (Reset Operation) is set as follows:
* Reset Operation = Stop control
* Either step time or rate of rise programming

For details on program patterns, refer to A-8 Setting Levels Diagram.

sulaned weibold g-/-v
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4 Basic Operation

4-7-3 Setting Flow for Program-related Settings

@ Initial Program-related Settings

After you set the parameters related to the initial program settings, set the parameter to create the pro-
gram. The setting flows for program-related parameters are given below.

Initial Setting Level

~

[ Set the Program Time Unit parameter.

|

l

Set the Step Time/Rate of Rise Programming parameter.

l

Set the Time Unit of Ramp Rate parameter.

(for rate of rise programming)

l

l

[ Set the Reset Operation parameter.

Set the Startup Operation parameter.

|
|
|
|

l

K[ Set the Operation End Operation parameter.

y

Adjustment Level
( Set the SP Mode parameter. }

)

® Creating the Program

Program Setting Level

[ Set the Program Number parameter.

|

{Set the Number of Segments Used parameter. }

|

{ Set the Segment Number parameter. }

|

{ Set the segments. }

1)

Set the segment formats (for segments 0 to 31)

¥

1

Set the segment slopes (for segments 0 to 31).

{ Set the segment SPs (for segments 0 to 31).
{ Set the segment times (for segments 0 to 31).

J
)
)
)

{ Set the program. }

[ Set the PID Set No. parameter.

)

N ——

(for rate of rise programming)

(for rate of rise programming)

Set the Alarm Value parameter. y

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



4 Basic Operation

The parameter setting procedures for the example in 4-2 Initial Setup Examples through Starting Pro-

gram Operation are given starting on the next page.

4-7-4 Making the Initial Program-related Settings

Set the following parameters before you create the program.

Set the Program Time Unit parameter.

e Program Time Unit
Set the Step Time/Rate of Rise Programming parameter
(i.e., the program setting method).

* Step Time/Rate of Rise Programming
Set the Time Unit of Ramp Rate parameter (for rate of
rise programming).
¢ Time Unit of Ramp Rate
Set the Reset Operation parameter.
¢ Reset Operation
Set the Startup Operation parameter.
e Startup Operation

Set the Operation End Operation parameter.
e QOperation End Operation [

Set the SP Mode parameter (when the reset operation

Initial Setting Level ﬁ

Set the Program Time Unit parameter.

l

{ Set the Step Time/Rate of Rise Programming parameter. }

I

Set the Time Unit of Ramp Rate parameter.

Set the Reset Operation parameter.

|

{Set the Startup Operation parameter}

I

{Set the Operation End Operation paramete&

Adjustment Level
Set the SP Mode parameter.

is set to stop control).

e SP Mode

I Setting the Program Time Unit Parameter

This parameter sets the time unit for execution of the program.

® Related Parameters

Parameter name Display Setting range Default Level
Program Time Unit E-U H-M: Hours and minutes H-M Initial Setting Level
M- 5 Minutes and seconds

® Setting Example

The following example shows how to set hours and minutes.

Operating Procedure

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level

select the Program Time Unit parameter.

- ,'_,’ Program

=

H-M| Time Unit
2 Press the (&) or (¥) Key to set hours and minutes Y
The default is hours and minutes. oo
H-M
E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 4 -33
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4 Basic Operation

Setting the Step Time/Rate of Rise Programming Parameter (i.e., the

Program Setting Method)

This parameter sets the program setting method.

® Related Parameters

Parameter name

Display

Setting range

Default

Level

Step Time/Rate of
Rise Programming

£-PR

PF: Rate of rise p

ECME: Step time programming

“mMC

'I:LIIL

rogramming

Initial Setting Level

* The setting of the Step Time/Rate of Rise Programming parameter determines which segment
parameters are enabled.
The following table shows which segment parameters are enable according to the setting of the
Step Time/Rate of Rise Programming parameter.

Setting of Step Time/Rate of Rise
Parameter Setting range Unit : Programming parameter
Step time . .
. Rate of rise programming
programming
Segment Format | Soak, ramp, or | --- No setting! Must be set.
step (default: Soak Ramp Step
ramp)
Segment SP SP lower limitto | EU Must be set.”? | No Must be | Must be
SP upper limit setting set. set.
(default: 0)
Segment Slope 010 9,999 EU/Time Unit of No setting No Must be | No
(default: 0)2 Ramp Rate setting | get.” setting
Segment Time 0.00 to 99.59 Program Time Unit | Must be set. Must be | No No
(default: 0.00) (hours.minutes or set. setting setting
minutes.seconds)

*1

and ending points are both the SP of segment 0.

*2

Set the unit to minutes (default) or hours in the Time Unit of Ramp Rate parameter.

® Setting Example

This example is for setting the programming method to step time programming.

Operating Procedu

re

If the Reset Operation parameter is set to stop control, segment 0 is always a soak segment. The starting

If the Segment Rate of Rise parameter is set to 0, the segment will be a step segment.

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level
select the Step Time/Rate of Rise Programming parameter. ==
I ~ v | Program
ECME| Time Unit
2 Press the (&) or (¥ Key to set k. MF (step time programming). T
The default is £ELME (step time programming). [N B
ECME
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4 Basic Operation

Setting the Time Unit of Ramp Rate Parameter (for Rate of Rise
Programming)

This parameter is set only for rate of rise programming. This parameter sets the time unit for the denom-
inator of the Segment Slope parameter.

® Related Parameters

Parameter name Display Setting range Default Level
Time Unit of Ramp | PR H: Hours M Initial Setting Level
Rate M: Minutes

® Setting Example

The following example shows how to set M (minutes).

sweiboid bumes Z-v

Operating Procedure

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level

select the Time Unit of Ramp Rate parameter. =1l _
— 47 (| Time Unit of

—
—

-—
—

==

M| Ramp Rate

2 Press the (&) or (¥) Key to set M (minutes).
The default is M (minutes).

———
-

~
-| J
=
——

s
-

I Setting the Reset Operation Parameter

This parameter sets whether to perform control in reset status.

Here, “reset” means that the program is stopped.

e Stop Control (Default)
Control is stopped in reset status.
When operation is started again, program control or fixed SP control is started according to the
setting of the SP Mode parameter.

*  When a program is in reset status, the segment number will be 0, the elapsed program time will be 0, hold
status will be cleared, the program repetition counter will be 0, and the program number will be the number
of the selected program.

¢ Fixed SP Operation
Fixed SP control is executed in reset status using the fixed SP.
When operation is started, Program SP Mode is automatically entered and control is started with the

program SP.

sbuimes payejel-weiboid [emu| sy Bupe --

® Related Parameters

Parameter name Display Setting range Default Level
Reset Operation FESM StaP: Stop control StaF Initial Setting Level
F5P: Fixed SP operation
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® Setting Example

This example is for setting the parameter to stop control.

Operating Procedure

1 Press the Key several times in the Initial Setting Level to

select the Reset Operation parameter.

Initial Setting Level

Reset Operation

2 Press the (® or (¥) Key to set 5koP (stop operation).

The default is 5£aF (stop operation).

@ Additional Information

Maintaining the Control Output during Reset Status When the Reset Operation Is Set to Stop

Control

Set the MV to output in the M -F (MV at Reset) parameter. For details, refer to 5-16-2 MV at

Reset.

® Reset Operation, Step Time/Rate of Rise Programming, and Programming Pattern

Starting Points

Reset Operation

Setting of Step Time/Rate of Rise Programming parameter

Step time programming

Rate of rise programming

Stop control

Starts from SP of segment 0

(always a soak segment).””

Starts from the process value (PV)

(either a ramp, soak, or step segment).?

Fixed SP
operation

Starts from fixed SP of segment 0.

"1 To start from a ramp segment, set the time for segment 0 to 0 and use segment 1 as a ramp segment.
*2 To start operation from a specific SP, set the Segment Type parameter for segment 0 to a step and set

the desired SP.

Note: The following operation occurs if an input error occurs when starting operation with the reset operation
set to stop control. If the segment format of segment 0 is a ramp or step, the program starts from the SP
of segment 0. If the segment format of segment 0 is soak, program operation does not start (reset status

is entered).

I Setting the Startup Operation Parameter

This parameter sets the operating status when the power is turned ON.
You can set any of the following options.

Operation Description
e Continue (default) The status when power was interrupted is continued.
* Reset Reset status is entered.
¢ Run The program (including any standby status) is executed from the beginning.

e Manual Mode

Manual Mode is entered. (This setting cannot be selected if manual operation is

disabled.)

The following table shows the settings that are retained depending on the setting of the above Startup

Operation parameter.

Parameter

Setting of the Startup Operation parameter

Continue

Reset

Run

Manual Mode

Program Number

Retained.

Retained.
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4 Basic Operation

Parameter Setting of the Startup Operation parameter
Continue Reset Run Manual Mode
Segment Number Retained. Retained.
Elapsed Program Time Retained. --- Retained.
Remaining Standby Time Retained. - .2 Retained.
Program Repetitions Retained. Retained.
Hold Status Retained. Retained.
Auto/Manual Retained. Retained. Retained.
Manual MV Retained. Retained. Retained. Retained."3
Run/Reset Retained. Retained.
*1 For position-proportional models, the Direct Setting of Position-Proportional MV parameter must be set to
OFF.

*2 The remaining standby time is set in the Standby Time parameter.

*3 If Auto Mode was in effect when power was interrupted, the Manual MV will be 0 (OFF) if the Manual
Output Method parameter is set to HOLD (retain MV) and it will be the value of the Manual MV Initial
Value parameter if the Manual Output Method parameter is set to INIT (output initial value). However, if
the Manual Output Method is set to HOLD (remain MV) for position-proportional control, the manual MV
will be as follows:

* If the potentiometer input is normal: Valve Opening
e If there is a potentiometer input error and control is stopped: MV at Reset
e If there is a potentiometer input error and control is in progress: MV at PV Error

sweiboid bumes Z-v

® Related Parameters

Parameter name Display Setting range Default Level
Startup Operation | P-gN L aNE: Continue CoNE Initial Setting Level
F5E: Reset
FLN: Run
MANL: Manual Mode

® Setting Example
The following example shows how to set continuing from the previous status.

Operating Procedure

sbuimes payejel-weiboid [emu| sy Bupe --

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level

select the Startup Operation parameter. =Ty
I~ ~ v | Startup Operation

[y Y|
Lo

2 Press the (&) or (@) Key to set Continue.
The default is Continue.
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I Setting the Operation End Operation Parameter

This parameter sets the operation to perform when the program has been completed. You can set any
of the following options.
* Reset Status (Default)
e Operation will be ended.
* Continue
¢ Operation is continued using the SP of the last segment.
¢ The final segment number is held and the elapsed program time is held.
Note 1 The Hold and Advance parameters cannot be used. The time signals retain their status at a normal end of
operation.
2 If you change the Number of Segments Used parameter after operation is ended, the operation end status
will be held for the SP of the final SP after the parameter is changed.
* Fixed SP Mode

¢ Operation is continued in Fixed SP Mode after the program is completed (run status).
¢ The segment number and elapsed program time return to the start and are held.
Note 1 Time signals are turned OFF before the end of program operation.

2 If the SP Mode parameter is changed to Program SP Mode (PSP), the program will start again. If, how-
ever, the Reset Operation parameter is set to fixed SP operation, Fixed SP Mode cannot be set.

® Related Parameters

Parameter name Display Setting range Default Level
Operation End ESEE RSE: Reset status RSt Initial Setting Level
Operation LaNE: Continue

F5F: Fixed SP Mode

® Setting Example
The following procedure shows how to set the parameter to reset status.

Operating Procedure

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level

select the Operation End Operation parameter. CCrCo _
I 11— | Operation End

F5 | Operation

2 Press the (®) or (¥) Key to set reset status.
The default is reset status. [ iy

Setting the SP Mode Parameter (When Reset Operation Is Set to
Stop Control)

You can select either the program SP or a fixed SP as the SP to use for control.
Before you start program operation, set the SP Mode parameter in the Adjustment Level to Program SP
(P5P).
e Program SP (PSP) Mode
In this mode, the program SP is used for control.
* Fixed SP (FSP) Mode
In this mode, control is performed for a fixed SP that is set by the user.
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® Related Parameters

Parameter name Display Setting range Default Level
SP Mode SPMd PSP: Program SP PSR Adjustment Level
F5P: Fixed SP

® Setting Example
This procedure shows how to set the parameter to the program SP.

Operating Procedure

1 Press the Key several times in the Adjustment Level to | Adjustment Level P

select the SP Mode parameter. — 0

P EFPMA spmode g

PSP a

3

2 Press the (&) or (¥) Key to set P5F (program SP). oM %

The default is P5F (program SP). Iy Ry E
PSP

4-7-5 Creating the Program

To create the program, you set parameters in the Program Set- Program Setting Level

ting Level.

Set the Program Number parameter.

{Set the Program Number parameter. }
o Display Prog ram Selection Set the Number of Segments Used parameter.}

Set the Number of Segments Used parameter. I

¢ Number of Segments Used {Set the Segment Number parameter.

weiboid ay) bunesin g-/-4

Set the Segment Number parameter. l

* Display Segment Selection Set the segments. }
Set the segments.
e Segment n Format (for rate of rise programming) [
e Segment n SP [ Senhesegmenls\opes (for segments 010 31)
e Segment n Slope (for rate of rise programming) [
e Segment n Time
*  The upper limit of “n” is determined by the Number of {

[Se the segmenlformals(orsegmenso to 31 ]

Set the segment SPs (for segments 0 to 31) }

)
)

Set the segment times (for segments 0 to 31

Set the program. }

Segments Used parameter. [ Setthe PID Set No. parameter. |
v
Set the rogram. K { Set the alarm values. }
e PID Set No.

e Alarm Value

I Setting the Program Number Parameter

Set the parameter to the number of the program to edit. When you change levels, the parameter for the
currently selected program number is displayed.

® Related Parameters

Parameter name Display Setting range Default Level
Display Program d.PRL flto "l * Program Setting Level
Selection

*Number of program currently used for control.
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4 Basic Operation

@ Setting Example
This procedure shows how to select program 0.

Operating Procedure

1 Select the Display Program Selection parameter in Program | Program Setting Level
Setting Level. P ——
9 ,_-,'.,'-','-\','_, Display Program
Il Selection
2 Press the (&) or (¥) Key to select {. Walals
The default is the number of the currently executing program. oa I_’l_'
Lt
I Setting the Number of Segments Used
This parameter specifies the number of segments to use in the program.
® Related Parameters
Parameter name Display Setting range Default Level
Number of S5-No {to 37 g Program Setting Level
Segments Used:

@ Setting Example

The following procedure shows how to set four segments (i.e., segments 0 to 3
will be used).

Operating Procedure

1 Press the (©) Key several times in the Program Setting Level to

Program Setting Level
select the Number of Segments Used parameter.

C

a- ,'\,',_:, Number of

H| Segments Used

2 Press the (&) or ) Key to set 4. c n—
The default is 5. b i |
HI

I Setting the Segment Number Parameter

Set the parameter to the number of the segment to edit. When you change the display, £Nd (do not edit
segment parameters) is displayed.

® Related Parameters

Parameter name Display Setting range Default Level
Display Segment d5ED Htod! ENd* Program Setting Level
Selection

*If you move from the PV/SP display by pressing the Key for one second, the current segment number is
displayed.
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4 Basic Operation

® Setting Example
This procedure shows how to select segment 0.

Operating Procedure

1 Press the () Key several times in the Program Setting Level to | Program Setting Level
select the Display Segment Selection parameter. ICCr
1, 31 1y | Display Segment
ENA| Selection

2 Press the (&) or (®) Key to select £. T
The default is ENd. I gy | 5
*  If anything other than £Nd is selected and you press the Key, H o
the first segment parameter for the specified segment number is §
i «
displayed. =
o
Q
3
3
(7]

Setting the Segment Format Parameter (for Rate of Rise
Programming)

This parameter sets the segment format for the specified segment number.

N

® Related Parameters n
a1

Parameter name Setting range Default Level %
Segment n Format | #AMP: Ramp RAMP Program Setting Level %‘)-
56AK: Soak =

GLEP: Step >

8

N

3

® Setting Example
The following example shows how to set a ramp segment.

Operating Procedure

1 Specify a segment number for the Display Segment Selection | Program Setting Level
parameter and press the Key several times to select the = —
cLuno Segment 0
Segment Format parameter. L 9
FHEMP Format
2 Press the (&) or @) Key to set FAMP (ramp). T
The default is FAMP (ramp). S )
FAMP
I Setting the Segment SP Parameter
This parameter sets the SP for the specified segment number.
® Related Parameters
Parameter name | Display Setting range Unit Default Level
Segment n SP SF SP lower limit to SP upper | EU 0 Program Setting
limit Level
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® Setting Example
The following example shows how to set 50.

Operating Procedure

1 Specify a segment number for the Display Segment Selection | Program Setting Level
parameter and press the Key several times to select the - o
Segment SP parameter. | Segment©

Ml set point
2 Press the ® or () Key to set 50 (50°C). - o
The default is 0. -
50
Setting the Segment Slope Parameter (for Rate of Rise
Programming)
This parameter sets the segment slope for the specified segment number.
® Related Parameters
Parameter name | Display Setting range Unit Default Level
Segment n Slope | PR {l to 9559 EU/Time Unit | 0 Program Setting
of Ramp Rate Level

® Setting Example
The following example shows how to set 2.

Operating Procedure

1 Press the Key several times from the Display Segment | Program Setting Level
Selection parameter to select the Segment 1 Slope parameter. oo
I~ )7 | Segment 1
Il Slope
2 Press the ®) or (¥) Key to select 2. a0
The default is J. =i
c
I Setting the Segment Time
This parameter sets the segment time for the specified segment number.
® Related Parameters
Parameter name | Display Setting range Unit Default Level
Segment n Time ECME f.00to 95.55 Hours and minutes, or | 0.00 Program Setting
minutes and seconds* Level

*The unit is set in the Program Time Unit parameter (default: H-" (hours and minutes))
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4 Basic Operation

® Setting Example
The following example shows how to set 0.40.

Operating Procedure

1 Specify a segment number for the Display Segment Selection | Program Setting Level
parameter and press the Key several times to select the . —MLC
. (1= | Segment1

Segment Time parameter. == 1is

onn Time

2 Press the (&) or @) Key to set J.40. L mMEC
The default is 0.04. L

I Setting the PID Set No. Parameter

This parameter specifies the PID set to use for the program.

sweiboid bumes Z-v

® Related Parameters

Parameter name | Display Setting range Default Level
PID Set No. Plid i Automatic selection 1 Program Setting Level
! to 8: PID set number

® Setting Example

The following example shows how to set the PID set number to 2.

Operating Procedure

weiboid ay) bunesin g-/-4

1 Press the () Key several times in the Program Setting Level to | Program Setting Level
select the PID Set No. parameter. 0=

PID Set No.

2 Press the (&) or (@) Key to set C. o=
The defaultis . L

I Setting the Alarm Value Parameter

Set the alarm value for the alarm to use.

® Related Parameters

Parameter name Display Setting range Default Level
Alarm Value1to4 |AL- fto 4 |- /595 to 5555 0 Program Setting Level
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® Setting Example

The following example shows how to set alarm value 1 to 30°C.

Operating Procedure
1 Press the (@) Key several times in the Program Setting Level to | Program Setting Level
select the Alarm Value 1 parameter. I

-~
-

1 Alarm Value 1

-——

I _
L

-

2 Press the ®) or (¥) Key to select 30.
The defaultis I.

-
J

‘
-~
=~

J ==

L
C
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4 Basic Operation

4-7-6 Changing Programs during Operation

The temperature vector will change if the program is changed during operation. The following sections
show how the temperature vector will changed.

® Step Time Programming
e Changing the SP
If the SP is changed during a segment, the present SP will move in a straight line with the changed
SP as the target point.

Set point
A

Before change

After change /

Point of change

> Time

Segment N Segment N+1
e Changing the Time
If the time is changed during a segment, the slope of the line along which the present SP moves will
change because the time taken to reach the target will change.

Set point
A After  Before After Before

change change change change
L D

______

.T,. .

#Point of change

> Time

Before change | Segment N | Segment N+1 |

After change | Segment N | Segment N+1 |
If the segment time after the change is shorter than the elapsed segment time, the program will
immediately move to the next segment.
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4 Basic Operation

® Rate of Rise Programming
* [f the rate of rise is changed during a segment, both the slope of the present SP and the segment
time for the ramp period will change.

Set point

After change —» N

f

Point of
change

Before change

» Time

Before change | Segment N Segment N+1

After change | Segment N Segment N+1

¢ If the SP is changed during a segment, the segment time for the ramp period will change.
¢ If the time is changed during a segment, the segment time for the soak period will change.
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4-8 Setting the Fixed SP

You can set a fixed SP for the following purposes.

¢ To perform fixed SP operation (i.e., control with a fixed SP)

¢ To specify the starting point for autotuning all PID sets (i.e., the SP for the first execution of autotun-
ing)
For details on autotuning all PID sets, refer to 5-14-1 Autotuning All PID Sets (Autotuning).

4-8-1 Fixed SP Setting Methods

There are the following two ways that you can use to set a fixed SP.
Method 1: Change the Fixed SP (F5F) parameter in Adjustment Level.
Method 2: Change the SP parameter in Operation Level during fixed SP operation.*

*

The new SP for method 2 is saved in the Fixed SP (F5F) parameter in Adjustment Level.

I Method 1: Changing the Fixed SP Parameter in Adjustment Level

This procedure sets the Fixed SP (F5F) parameter to 200°C.

Operating Procedure

1 Press the Key several times in the Adjustment Level to | Adjustment Level

select the Fixed SP (F5P) parameter. - = i
(FF)p F L H Fixed sP

mn
Lt

2 Press the (&) or (¥) Key to set the fixed SP to 201. CCo

The default is 4. - _
gk

Method 2: Changing the SP Parameter in Operation Level during
Fixed SP Control (While the F5P Operation Display Is Lit)

The following procedures set Fixed SP Mode (the F5F operation display
will light).

Reset Operation = Stop Control

1 Press the Key several times in the Adjustment Level to | Adjustment Level
select the SP Mode parameter. Com |

SP Mode

PSP

2 Press the (&) Key to select F5P. I
Fixed SP Mode is entered (the F5F operation display will light). =
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4 Basic Operation

Reset Operation = Fixed SP Operation

1 Press the Key several times in the Operation Level to dis- | Adjustment Level

lay the Run/Reset parameter. I
play P ,'-\' - ,'-\' Run/Reset
RSk
2 Press the (@) Key to select F5¢t. O 0o
The default is F5E. A
C
*  Fixed SP Mode is entered (the F 5P operation display will light). RaEt

The following procedure sets the set point to 200°C.

Operating Procedure

1 Select the Process Value/Set Point 1/2 parameter in the Opera- | Adjustment Level
tion Level. - .
I~ 1| Process Value/Set Point
nl (1) @)
Ll
2 Press the ®) or (¥) Key to set the SP to ~[i1. -
The default is . [
i
[y RN
® Related Parameters
Parameter Displa Setting range Unit Level
e play g rang
SP Mode S5PMd F5P: Program SP Mode . Adjustment Level
F5P: Fixed SP Mode
Fixed SP FSF SP lower limit to SP upper limit EU
Reset Operation | 7 5M SEaP: Stop control Initial Setting Level
F5P: Fixed SP operation
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4-9 Determining PID Constants
(Autotuning and Manual Setting)

There are two types of autotuning for the E5LIC-T.

® Normal Autotuning
¢ Autotuning is executed for the currently selected PID set.
e The current SP when autotuning is specified is used as the autotuning SP.
¢ You can use normal autotuning when you specify the PID set for each selected program, or when
you automatically select PID sets according to application temperature zones.

@ Autotuning All PID Sets (Autotuning)

¢ You can automatically execute autotuning in order for more than one PID set.

e The SP for autotuning each PID set is the fixed SP for the first execution of autotuning, the mean
value of each PID set temperature zone for the middle zones, and the All PID AT Upper Limit SP
for the last execution of autotuning.

¢ You can use this type of autotuning only when you use automatic selection of PID sets according
to temperature zones.

e For details on autotuning all PID sets, refer to 5-14 Determining PID Constants for PID Sets
(Autotuning for All PID Sets).

(Bumes jenuepy pue Bujunjoiny) sjueisuo) did buiuiuwualeq 6-v
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4 Basic Operation

4-9-1 AT (Auto-tuning)

——
<
[t

e When AT is executed, the optimum PID constants for the set point at that time
are set automatically. A method (called the limit cycle method) for forcibly
changing the manipulated variable and finding the characteristics of the
control object is employed.

e Either 40% AT or 100% AT can be selected depending on the width of MV
variation in the limit cycle. For the AT Execute/Cancel parameter, specify At -2
(100% AT), AL - 1 (40% AT), ALAZ (All PID 100% AT), or AEA ! (All PID 40%

AT). To cancel AT, specify aFF (AT cancel).

¢ Only 100% autotuning is supported for heating and cooling control or floating
position-proportional control.

e |f the Heating/Cooling Tuning Method parameter is set to any value other than
0 (same as heating control), the PID constants are set automatically for both
heating control and cooling control.

¢ Autoturning cannot be executed while the program is reset (if the reset
operation is set to stop control), while on standby (if the reset operation is set
to stop control), during manual operation, and during ON/OFF control.

e The following operations are not possible during autotuning: changing
settings, hold/clear hold, and segment operations, such as advance

operations.

¢ Autotuning will stop if the Run/Reset parameter is set to Reset and the Reset
Operation parameter is set to stop control, or if you switch to manual

operation.

¢ The following operation will be performed if the Reset Operation parameter is
set to fixed SP operation.
* |If the Run/Reset parameter is changed to Reset during autotuning, the
present SP will be changed to the fixed SP after autotuning has been

completed.

* If autotuning is executed while the Run/Reset parameter is set to Reset and
the Run/Reset parameter is changed to Run during autotuning execution,

the program will be started after completing autotuning.

e The results of autotuning are reflected in the Proportional Band (P), Integral
Time (I), and Derivative Time (D) parameters of the PID set where autotuning
was started. For details on PID sets, refer to 5-13-1 PID Sets

Adjustment Level

(]

I
g.0

My
Ly i (
L

-
o

Proportional
Band

Integral
Time

Derivative
Time

™~
|

==

| -
('

Proportional
Band (Cooling)

Integral Time
(Cooling)

Derivative Time

| (Cooling)
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4 Basic Operation

® AT Operations
AT is started when RE -2 (100% AT), AE - | (40% AT) AERZ (all PID 100% AT), or AER ! (all PID 40%
AT) is specified for the AT Execute/Cancel parameter.
The TUNE indicator will light during execution.
Only the Communications Writing, RUN/RESET, and AT Execution/Cancel parameters can be
changed during AT execution. Other parameters cannot be changed.

AT Calculated Gain
The AT Calculated Gain parameter sets the gain for when PID values are calculated using AT. When
emphasizing response, decrease the set value. When emphasizing stability, increase the set value.

AT Hysteresis
The AT Hysteresis parameter sets the hysteresis when switching ON and OFF for the limit cycle
operation during auto-tuning.

(Bumes jenuepy pue Bujunjoiny) sjueisuo) did buiuiuwualeq 6-v

Limit Cycle MV Amplitude

The Limit Cycle MV Amplitude parameter sets the MV amplitude for limit cycle operation during
auto-tuning.

*  This setting is disabled for 100% AT.

»
® 40% AT 2
e The width of MV variation in the limit cycle can be changed in the Limit Cycle MV Amplitude 3
parameter, but the AT execution time may be longer than for 100% AT. The limit cycle timing varies E
according to whether the deviation (DV) at the start of auto-tuning execution is less than 10% FS. g

PV Limit Cycle MV PV Limit Cycle MV

Amplitude 40% Amplitude 40%

. : sp 4t ——dAPAA—-
; . PN\
Deviation: | , Deviation: |
10%FS 1 1 10% FS l
1 1 1 1
; L » Time L 1 » Time
AT started AT ended AT started AT ended

® 100% AT
¢ Operation will be as shown in the following diagram, regardless of the deviation (DV) at the start of
AT execution. To shorten the AT execution time, select 100% AT.

PV Limit Cycle MV
Amplitude 100%

SP & -

Y Y > Time
AT started AT ended
* The Limit Cycle MV Amplitude parameter is disabled.
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The 100% autotuning is executed.

Operating Procedure

1 Press the (®) Key several times in the Adjustment Level to dis-
play At (AT Execute/Cancel).

Adjustment Level

AT Execute/
Cancel

2 Press the (® or (¥) Key to select Ak -2 (100% AT execute).
*  The TUNE indicator will light during autotuning.

3 When AT ends, the AT Execute/Cancel parameter is set to ofF.

(YR
e

GFF

Adjustment Level

AT Execute/
Cancel

® All PID 100% AT and All PID 40% AT

e For details on All PID 100% AT and All PID 40% AT, refer to 5-14 Determining PID Constants for

PID Sets (Autotuning for All PID Sets).

4-9-2 RT (Robust Tuning) (Used for Autotuning)

——
-1
e

when control object characteristics change.

been set.

occurring.

The RT mode cannot be selected while an analog input is set.
Selecting the RT mode in the following cases will help to prevent hunting from

When autotuning is executed with RT selected, PID constants are
automatically set that make it hard for control performance to degenerate even

RT can be set in the Advanced Function Setting Level when PID control has

* When the set temperature is not constant and is changed in a wide range

e When there are large variations in ambient temperatures due to factors such
as seasonal changes or differences between day and night temperatures

* When there are large variations in ambient wind conditions and air flow

* When heater characteristics change depending on the temperature

e When an actuator with disproportional I/O, such as a phase-control-type

power regulator, is used
* When a rapidly heating heater is used

* When the control object or sensor has much loss time
e When hunting occurs in normal mode for any reason

*

mode.

rameter changes to 0.1 s.

PID constants are initialized to the factory settings by switching to RT

When the RT mode is selected, the Integral/Derivative Time Unit pa-

4-52 E5[IC-T Digital Temperature Controllers User’s Manual (H185)
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® RT Features
¢ Even if hunting occurs for PID constants when autotuning is executed in normal mode, it is less
likely to occur when autotuning is executed in RT Mode.

Temperature ) Temperature
Much hunting occurs. Hunting is reduced.

Set value Set value

A .
Start of control Time Start of control
e When the temperature (PV) falls short of the set point for the PID constants when using

autotuning in normal mode, executing autotuning in RT Mode tends to improve performance.

Time

Temperature Temperature

Set value

=

A ] A )
Start of control Time Start of control Time

¢ When the manipulated variable (MV) is saturated, the amount of overshooting may be somewhat
higher in comparison to PID control based on autotuning in normal mode.

Set value

(Bumes jenuepy pue Bujunjoiny) sjueisuo) did buiuiuwualeq 6-v
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This procedure selects RT mode.

Operating Procedure

H
©
N
nyj
_|
T
&
1 Press the Key several times in the Advanced Function ﬁ;‘/’;med Function Setting g
Setting Level to display Pt (RT: robust tuning). 2
[y Q
7 | RT
Ii L:: §
oy 3
g
2 Press the @ or Key to select alN (RT ON). o >
The default is aF F. nL g
aN s
a
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4-9-3 Manual Setup

You can manually set individual PID constants in the Proportional Band, Integral Time, and Derivative
Time parameters in the PID Setting Level after you select the PID set number with the Display PID

Selection parameter.

If you change the setting of the Proportional Band, Integral Time, and Derivative Time parameters in the
Adjustment Level, the new settings are saved in the Proportional Band, Integral Time, and Derivative

Time parameters for the currently selected PID set.
For details on PID sets, refer to 5-13-1 PID Sets.

The following procedure sets the PID 2 Proportional Band parameter to
10.0, the PID 2 Integral Time parameter to 250, and the PID 2 Derivative
Time parameter to 45.

1

Press the (© Key three times for less than 1 second each time

PID Setting Level

in the Operation Level. o=
. . . .- 1 1| Display PID
The display will change to the PID Setting Level. —* =7 Selection
]
2 Press the (&) or (¥) Key to set the parameter to 2. o=
[Ny
c
3 Press the (?) Key to select the PID 2 Proportional Band param- | [.- e
eter. - ,_-'.,'-' Proportional
H.| Band
4 Press the ®) or (¥) Key to set the parameter to 10.0. T
[
1 ri
[N A
5 Press the (<) Key to select the PID 2 Integral Time parameter. - -
. | Integral Time
233
6 Press the ®) or (¥) Key to set 250. = -
L.L
chl
7 Press the Key to select the PID 2 Derivative Time parame- -
ter. .1 | Derivative
4l Time
8 Press the ® or (@) Key to set 45. =
[
45

9

Press the (© Key to return to the Operation Level.

@ Additional Information

Proportional Action

When PID constants | (integral time) and D (derivative time) are set to 0, control is executed
according to proportional action. As the default, the center value of the proportional band

becomes the set point.
Related parameter: Manual Reset Value (Adjustment Level)

E5[IC-T Digital Temperature Controllers User’s Manual (H185)
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When P (Proportional Band) Is Adjusted

Increased

Set
value

The curve rises gradually, and a long stabilization time
is created, but overshooting is prevented.

Decreased

Set
value

Overshooting and hunting occur, but the set value is
quickly reached and the temperature stabilizes.

When | (Integral Time) Is Adjusted

Set
value

It takes a long time to reach the set point.
It takes time to achieve a stable state, but overshooting,

Increased undershooting, and hunting are reduced.
Overshooting and undershooting occur.
Set b N\s 7/ ~- | Hunting occurs.
alue
Decreased The Controller starts up faster.

When D (Derivative Time) Is Adjusted

Set
value

Overshooting, undershooting, and stabilization times
are reduced, but fine hunting occurs on changes in the

Increased curve itself.
Overshooting and undershooting increase, and it takes
fael‘ue'* N2 time to return to the set point.
Decreased

E5[JC-T Digital Temperature Controllers User’'s Manual (H185)
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4 Basic Operation

4-10 Alarm Outputs

* You can use alarms on models with auxiliary outputs. For relay outputs or voltage outputs (for driving
SSRs), alarms can also be used by setting the Control Output 1 Assignment or Control Output 2
Assignment parameter to any of the alarms from alarm 1 to 4. The alarm output condition is
determined by a combination of the alarm type, alarm value, alarm hysteresis, and the standby
sequence. For details, refer to 4-11 Alarm Hysteresis.

e This section describes the Alarm Type, Alarm Value, Alarm Upper Limit and Alarm Lower Limit

parameters.

4-10-1 Alarm Types

¢ Set the alarm type independently for each alarm in the Alarm 1 to 4 Type

l':l’l'_ ,’_— ,’ Alarm 1 Type parameters in the Initial Setting Level.
¢ The alarms that can be set are listed in the following table.
— — ¢ You can use an LBA (12) only for alarm 1. You cannot use an LBA on a
H ,'_ ,': ,_-' Alarm 2 Type Position-proportional Model.
H"_ ;’: :I’ Alarm 3 Type
,':H_ ,’: '-,' Alarm 4 Type
Set Alarm output operation
valeu e Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
0 Alarm function Output OFF No alarm
OFF
1 Upper- and on =L |H][+= *2 Set the upward deviation in
lower-limit*1 OFF — PV the set point for the alarm
upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is outside this
deviation range.
Upper-limit —| X [4— —| X [— Set the upward deviation in
orF S|P I_pv oF l_sL_pv the set point by setting the
alarm value (X). The alarm
is ON when the PV is higher
than the SP by the deviation
or more.
Lower-limit Set the downward deviation

ON _—PI X |<—
OFF PV

ON __’|l|<_
OFF PV

SP

SP

in the set point by setting
the alarm value (X). The
alarm is ON when the PV is
lower than the SP by the
deviation or more.
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4 Basic Operation

Alarm output operation

v::: e Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative

4 Upper- and on —LLlH|e *3 Set the upward deviation in

lower-limit range*1 | orr = PV the set point for the alarm
upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is inside this
deviation range.

5 Upper- and L | H|— *4 A standby sequence is
lower-limit with SEF PV added to the upper- and
standby s lower-limit alarm (1).*6
sequence*1 5

6 Upper-limit with — | X [— — | X |— A standby sequence is
standby sequence 8EF PV 8’qu pv | added to the upper-limit

s s alarm (2).*6
7 Lower-limit with —| X [4— —_| X [— A standby sequence is
ON ON .
standby sequence | orr PV | OFF - pv | added to the lower-limit
alarm (3)."6

8 Absolute-value on X on - X = The alarm will turn ON if the

upper-limit OFF —l——_l:() PV | OFF — PV process value is larger than
the alarm value (X)
regardless of the set point.

9 Absolute-value on X on - - The alarm will turn ON if the
lower-limit OFF :E—O PV | OFF L pv | process value is smaller

than the alarm value (X)
regardless of the set point.

10 Absolute-value on X on - = A standby sequence is
upper-limit with OFF _I—_-i:() PV | OFF —pV added to the absolute-value
standby sequence upper-limit alarm (8).*6

11 Absolute-value X —-x - A standby sequence is
lower-limit with o pmin | pv | added to the absolute-value
standby sequence ° ° lower-limit alarm (9).*6

12 LBA (alarm 1 type *7
only)

13 PV change rate *8
alarm

14 SP absolute-value on X on - X = This alarm type turns ON
upper-limit alarm OFF _I;_l:o SP | OFF —sp the alarm when the set

point (SP) is higher than the
alarm value (X).
15 SP absolute-value — X - This alarm type turns ON
lower-limit alarm 8EF _|—x_—‘ Sp 8'I;lF _| " | sp | the alarm when the set
° ° point (SP) is lower than the
alarm value (X).
16 MV absolute-value | Standard Control Standard Control This alarm type turns ON

upper-limit alarm*9

ON

OFF MV

!

ON — X =

OFF MV
0

Heating/Cooling
Control (Heating
MV

o=

ON
OFF

~
o
x

MV

Heating/Cooling
Control (Heating
MV

~

Always ON

the alarm when the
manipulated variable (MV)
is higher than the alarm
value (X).
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4 Basic Operation

Alarm output operation
Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
17 MV absolute-value | Standard Control Standard Control This alarm type turns ON
lower-limit alarm*9 X = X the alarm when the

s MV oF -l mv | manipulated variable (MV)

OFF OFF
0

Set
value

is lower than the alarm
Heating/Cooling Heating/Cooling value (X).

Control (Cooling Control (Cooling
MV) MV)

X =]
SEF _I—_l:O MV Always ON

"1 With set values 1, 4, and 5, the upper- and lower-limit values can be set independently for each alarm
type, and are expressed as “L” and “H.”
2 Set value: 1 (Upper- and lower-limit alarm)

Case 1 Case 2 Case 3 (Always ON)
| | | | | | H<0,L<0
L H SP SP L H H SP L
H<0,L>0 H>O,L<0 b H<O,L>O
HI <] HI > L] | | IHI = L]
H L sP
H>0,L<0
| L ey
SP H L
*3  Setvalue: 4 (Upper- and lower-limit range)
Case 1 Case 2 Case 3 (Always OFF)
—— —— |— H<0,L<0
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 —| H<0,L>0
IHI <L) HI> 1L | HI> I
H L SP
|_ H>0,L<0
| ] I < L]
SP H L

*4 Set value: 5 (Upper- and lower-limit alarm with standby sequence)
e For the upper- and lower-limit alarms in cases 1 and 2 above, the alarm is always OFF if

upper- and lower-limit hysteresis overlaps.
¢ In case 3, the alarm is always OFF.

*5 Set value: 5 (Upper- and lower-limit alarm with standby sequence)
* The alarm is always OFF if upper- and lower-limit hysteresis overlaps.

*6 Refer to Standby Sequence Reset on page 6-83 for information on the operation of the standby
sequence.

*7 Refer to 5-10-1 Loop Burnout Alarm (LBA).

*8 Refer to PV Change Rate Alarm on page 4-60.

*9 When heating/cooling control is performed, the MV absolute-value upper-limit alarm functions only for
the heating operation and the MV absolute-value lower-limit alarm functions only for the cooling
operation.

e If the Controller is equipped with HB/HS alarm detection, the Alarm 1 Type is not displayed for the
default settings. To use alarm 1, set an output assignment to alarm 1. (Refer to 4-6-3 Assigned
Output Functions (Assigning Control Outputs Is Not Supported for Position-proportional Models.).)

¢ When the Reset Operation parameter is set to stop control and operation being reset in Program SP
Mode or operation is on standby, the applicable SP for a deviation alarm (alarm type 1 to 7) is the SP
for segment 0.
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4 Basic Operation

e With rate of rise programming, if the Reset Operation parameter is set to stop control and the
Segment Type parameter of segment 0 is set to Soak, the applicable SP for a deviation alarm (alarm
type 1 to 7) is the PV.

4-10-2 Alarm Values

¢ Alarm values are indicated by “X” in the table on the previous page. When the
" Alarm Lower upper and lower limits are set independently, “H” is displayed for upper limit
= | Limit Value values, and “L” is displayed for lower limit values.
¢ To set the alarm value upper and lower limits for deviation, set the upper and
lower limits in each of the Alarm 1 to 4 Upper Limit, and Alarm 1 to 4 Lower
Limit parameters in the Operation Level.
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This procedure sets alarm 1 as an upper-limit alarm. The alarm is output when the process value (PV)
exceeds the set point (SP) by 10°C. (In this example, the temperature unit is °C.)

Alarm 1 type = 2 (Upper-limit alarm)

Alarm value 1=10

Operating Procedure
*Selecting the Alarm 1 Type

T press the Key several times in the Initial Setting Level to Initial Setting Level
display ALt | (Alarm 1 Type).* 'l:”_ ‘l: 'l Alarm 1 Type
c
2 Press the (&) or () Key to set the set value to 2. ST
The default is 2 (upper-limit alarm). ML L é
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* Setting the Alarm Value

1 Press the © Key for less than 1 second in the Operation | Program Setting Level
Levelj . . ,_-,’,':','-;','_-, Display Program
The display will change to the Program Setting Level. 11| selection
2 Press the (&) or (¥) Key to set 1. TOor
oJm
{
3 Press (@) Key several times to select the Alarm Value 1 param- -
eter HI - ! Alarm value 1
0
4 Use the (&) Key to set the parameter to 10. o |
[ |
[

*

If the Controller is equipped with HB/HS alarm detection, the Alarm 1 Type is not displayed for the default
settings. To use alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned Output
Functions (Assigning Control Outputs Is Not Supported for Position-proportional Models.).

® PV Change Rate Alarm

The change width can be found for PV input values in any set period. Differences with previous
values in each set period are calculated, and an alarm is output if the result exceeds the alarm
value. The PV rate of change calculation period can be set in units of 50 ms.

If a positive value is set for the alarm value, the PV will operate as a change rate alarm in the rising
direction. If a negative value is set, the PV will operate as a change rate alarm in the falling direction.

m Precautions for Correct Use

If a shorter PV rate of change calculation period is set, outputs set for the PV change rate alarm
function may repeatedly turn ON and OFF for a short period of time. It is therefore recommended
that the PV change rate alarm be used with the alarm latch turned ON.

PV

" Time
Alarm value i
0 ! v\PV change width for PV rate
X of change calculation period
" oN | ON
Alarm function - OFF
Parameter name Setting range Unit Default
PV Rate of Change 1to 999 Sampling cycle 20 (1s)
Calculation Period
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® SP Alarms

4 Basic Operation

You can set an SP absolute-value upper-limit or SP absolute-value lower-limit alarm for the set point

(SP).

The alarm point is set in the corresponding alarm value parameter. The Alarm SP Selection
parameter is used to specify the alarm for either the ramp SP or the target SP.
The corresponding alarm hysteresis setting is also valid.

SP absolute-value upper-limit alarm

SP absolute-value lower-limit alarm

Example:
ON

OFF

Upper-limit alarm
point (e.g., 100°C)

Alarm value (e.g., 100°C)

SP

The alarm output is ON while the SP is equal to or
higher than the set value.

Example:
ON
OFF
0

Lower-limit alarm
point (e.g., 100°C)
]

Alarm value (e.g., 100°C)

SP

The alarm output is ON while the SP is equal to or
lower than the set value.

MV Alarms

You can set an MV absolute-value upper-limit or MV absolute-value lower-limit alarm for the

manipulated value (MV).
The alarm point is set in the corresponding alarm value parameter. The corresponding alarm

hysteresis setting is also valid.

MV absolute-value upper-limit alarm

MV absolute-value lower-limit alarm

Example for Standard Control:

ON

OFF

Upper-limit alarm
point (e.g., 80%)

Alarm value (e.g., 80%)

MV

The alarm output is ON while the MV is equal to or
higher than the set value.

Example for Standard Control:

ON

OFF

Lower-limit alarm
point (e.g., 20%)
.

Alarm value (e.g., 20%)

MV

The alarm output is ON while the MV is equal to or
lower than the set value.
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4 Basic Operation

4-11 Alarm Hysteresis

¢ The hysteresis of alarm outputs when alarms are switched ON/OFF can be set as follows:

Upper-limit alarm Lower-limit alarm

Alarm hysteresis Alarm hysteresis
ON ON

A LD

= OFF x
Alarm value Alarm value

¢ Alarm hysteresis is set independently for each alarm in the Alarm Hysteresis 1 to Alarm Hysteresis 4
parameters (Initial Setting Level).

e For all alarms except for MV alarms, the default is 0.2 (°C/°F) for temperature inputs and 0.02% FS
for analog inputs. The default is 0.50(%) for MV alarms.

4-11-1 Standby Sequence

¢ The standby sequence can be used so that an alarm will not be output until the process value leaves
the alarm range once and then enters it again.

e For example, with a lower-limit alarm, the process value will normally be below the set point, i.e.,
within the alarm range, when the power supply is turned ON, causing an alarm to be output.
If the lower-limit alarm with a standby sequence is selected, an alarm will not be output until the pro-
cess value increases above the alarm set value, i.e., until it leaves the alarm range, and then falls
back below the alarm set value.

® Restart
¢ The standby sequence is canceled when an alarm is output. It is, however, restarted later by the
Standby Sequence Reset parameter (Advanced Function Setting Level). For details, refer to the
Standby Sequence Reset parameter in Section 6 Parameters.
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4-11-2 Alarm Latch

e The alarm latch can be used to keep the alarm output ON until the latch is canceled regardless of the
temperature once the alarm output has turned ON.

Any of the following methods can be used to clear the alarm latch.
e Turn OFF the power supply. (The alarm latch is also cleared by switching to the Initial Setting
Level, Communications Setting Level, Advanced Function Setting Level, or Calibration Level.)
¢ Use the PF Key.
e Use an event input.
For details on setting the PF Key, refer to 5-19 Setting the PF Key. For details on setting events, refer to

5-4 Using Event Inputs.

® Summary of Alarm Operation
The following figure summarizes the operation of alarms when the Alarm Type parameter is set to

“"lower-limit alarm with standby sequence" and "close in alarm" is set.

sisaid)sAH waely L1-p

Alarm type: Lower-limit alarm with standby sequence

4

Alarm value »

yole wiely ¢-Li-v

» Time

Standby sequence

canceled ---- ON
Alarm [ I OFF
I—r ---- ON (closed)
Output OFF (open)
Parameters
Display Parameter Description Level
AL Hs% Alarm 1 to 4 Hysteresis Alarm Initial Setting Level
RESE Standby Sequence Alarm Advanced Function
Setting Level
* k= 1{toH
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4-12 Using Heater Burnout (HB) and
Heater Short (HS) Alarms (Not

Supported for Position-proportional
Models.)

These functions are supported for models that detect heater burnout (HB) and heater short (HS)
alarms.

4-12-1 HB Alarm

® What Is an HB Alarm?
An HB alarm is detected by measuring the heater current with a current transformer (CT) when the
control output is ON. If the measured heater current is lower than the setting of the Heater Burnout
Detection parameter, an alarm is output.

~ Temperature Input
Temperature sensor EsLIC-T

Curentvalve | | ... > Auxiliary output

(assigned to an HB alarm)

Voltage output (for driving SSR)

SSR

Heater burnout
This alarm cannot be used for the cooling control output. With the default settings, the HB alarm is
output on auxiliary output 1. You can use the output assignment parameters to change the output.
You can use an integrated alarm to output an OR of alarms 1 to 4 and the other alarms. For details
on the integrated alarm, refer to 5-8 OR Output of Alarms.

® Parameters

Parameter No. 1 display Value No. 2 display Level
HB ON/OFF Hhl OFF or ON (default: ON) ofF, ol Advanced Function
Heater Burnout HbaL OFF or ON (default: OFF) ofF, ol Setting Level
Latch
Heater Burnout HbH 0.1 to 50.0 A (default: 0.1 A) | 0.1 to 50.0
Hysteresis
Heater Burnout Hb | 0.0 to 50.0 A (default: 0.0 A) | 0.0 to 50.0 Adjustment Level
Detection 1 or 2 HbZ
(alarm current)
Heater Currentior | [E | 0.0to 55.0 A 0.0t0 55.0
2 Value Monitor [ee
Auxiliary Output 1 | 5Uk to 54684 | HB: HB alarm or HA: Heater | Hh or HA Advanced Function
to 4 Assignment alarm Setting Level
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I ple—————»!

ON

Control output (heating)

OFF
In the above diagram, power is considered to be ON (normal) if the heater current is greater than

Hhb | or HhZ (heater burnout detection current) during the Ton interval. The HB alarm will be OFF in
this case. If the heater current is less than Hh ! or HhZ' (heater burnout detection current) during the
Ton interval, the HB alarm will turn ON. Heater burnout is not detected if the ON time (Ton) for the
control output for heating is 100 ms or less (30 ms or less if the control period is 0.1 or 0.2 s).
Heater burnouts are not detected in the following cases.

e Turn ON the heater power supply simultaneously or before turning ON the E5[IC-T power supply.
If the heater power supply is turned ON after turning ON the E5[IC-T power supply, the HB alarm
will be output.

e Control will be continued even when there is an HB alarm.

e The rated current may sometimes differ slightly from the actual current flowing to the heater. Use
the Heater Current 1 Value Monitor and Heater Current 2 Value Monitor parameters to check the
current during actual operation

10N) suwie|y (SH) Moys Jajeal pue (gH) inouing JejesH buisn zi-v

("sjapo\ jeuoniodoid-uonisod 1oy papoddng

¢ |f there is little difference between the current in normal and abnormal states, detection may be
unstable. To stabilize detection, set a current difference of at least 1.0 A for heaters lower than
10.0 A, and at least 2.5 A for heaters of 10.0 A or higher. If the heater current is too low, loop the
load line several times through a CT, as shown in the following diagram. Looping it through once
will double the detected current.

wiely gH -¢l-v

Load line Set value of Heater Burnout Detection 1 or 2 =

\ @ (Normal current x Number of loops + Current during burnout)/2

[~ ler

® Operating Procedure

Set the HB ON/OFF parameter in the Advanced Function Setting Level,
and set the Heater Burnout Detection 1 parameter in the Adjustment
Level.

Heater Burnout Detection 1 = 2.5

Operating Procedure
e Checking the HB ON/OFF Parameter Setting

1 Press the Key several times in the Advanced Function ﬁg\‘/’;med Function Setting
Setting Level to display Hall (HB ON/OFF).
HE I 1B onorr
all
2 Check to see if the set value is oN (enabled, default). TRY
[N
ol
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* Checking the Heater Current

1 Press the Key several times in the Adjustment Level to Adjustment Level

display Lt | (Heater Current 1 Value Monitor).

" Heater Current 1
r| Value Monitor
]

2 Check the heater current from the CT input that is used to I
detect heater burnout.
The monitoring range is 0.0 to 55.0 A.
¢ Setting Heater Burnout Detection

1 Press the Key several times in the Adjustment Level to Adjustment Level

display Hb ! (Heater Burnout Detection 1).

—r—
l\
py

C3
O ~—

Heater Burnout
Detection 1

s
=
I

2 Press the (®) or (¥) Key to set the set value to 2.5
Refer to 4-12-4 Calculating Detection Current Values when you set
the value.

-—
—

=
Py
LM =<

~
=
=

4-12-2 HS Alarm

® What Is an HS Alarm?
An HS alarm is detected by measuring the heater current with a current transformer (CT) when the
control output is OFF. If the measured heater current is higher than the setting of the HS Alarm
parameter, an alarm is output.

E5CIC-T
Temperature sensor

Currentvalue | | ______ » Auxiliary output

(assigned to an HS alarm)

Voltage output (for driving SSR)

SSR

Control .° utput Power to heater HS alarm output
(heating)
OFF Yes (HS alarm) ON
No (normal) OFF

This alarm cannot be used for the cooling control output. With the default settings, the HS alarm is
output on auxiliary output 1. You can use the output assignment parameters to change the output.
You can use an integrated alarm to output an OR of alarms 1 to 4 and the other alarms. For details
on the integrated alarm, refer to 5-8 OR Output of Alarms.
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JI>
o
g
® Parameters “:’
[]
Parameter No. 1 display Value No. 2 display Level %
HS Alarm Use H5L OFF or ON oFF, oN Advanced Function o
(default: ON) Setting Level _‘g”é
HS Alarm Latch HSE OFF or ON GFF, GN 35
(default: OFF) 3@
HS Alarm Hysteresis | H5H 0.1t050.0 A 0.1t050.0 g'-g
(default: 0.1 A) oz
HS Alarm 1 or2 (alarm | HS | 0.0t0 50.0 A 0.0t0 50.0 Adjustment Level §§
current) HaZ (default: 50.0 A) g'a
Leakage Current 1 or | LLR ! 0.0to 55.0 A 0.0t0 55.0 'g 3
2 Monitor LLRe 52
Auxiliary Output 1to 4 | 5Ub [ to SUbY HS: HS alarm or | H5 or HA Advanced Function %é
Assignment HA: Heater alarm Setting Level i n’_?
i Ton . Toff X %E
—ple————»! 9

ON

Control output (heating)

OFF
In the above diagram, power is considered to be OFF (normal) if the leakage current is less than

H5 ! or H52 (heater short detection current) during the Toff interval. The HS alarm will be OFF in this

case. If the leakage current is greater than H5 ! or H5Z2 (heater short detection current) during the

Toff interval, the HS alarm will turn ON. Heater short are not detected if the OFF time (Toff) for the

control output for heating is 100 ms or less (35 ms or less if the control period is 0.1 or 0.2 s). Heater

shorts are not detected in the following cases.

e Control will be continued even when there is an HS alarm.

e The rated current may sometimes differ slightly from the actual current flowing to the heater. Use
the Leakage Current 1 Value Monitor and Leakage Current 2 Value Monitor parameters to check
the leakage current during actual operation

wiely SH ¢-¢cl-v

Set the HS Alarm Use parameter to ON in the Advanced Function Set-
ting Level and set the HS Alarm 1 parameter in the Adjustment Level.
This procedure sets the HS Alarm 1 parameter to 2.5.

Operating Procedure
e Setting the HS Alarm Use Parameter

Advanced Function Setting

1 Press the Key several times in the Advanced Function Set- Level

ting Level to display H5U (HS Alarm Use).

,-,’ L-“' ,’ HS Alarm Use

2 Check to see if the set value is olN (enabled, default).
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» Setting the Leakage Current Value Monitor

1 Press the (<¢) Key several times in the Adjustment Level to dis- Adjustment Level

play LLR | (Leakage Current 1 Value Monitor). ,'_ 'I_"I_Tl 'l Leakage Current 1
r 1| Value Monitor
(AN
2 Check the leakage current from the CT input that is used to O
detect heater short. L / ’I_'
[}

The monitoring range is 0.0 to 55.0 A.

¢ Setting Heater Short Alarm Detection

1 Press the (<) Key several times in the Adjustment Level to dis- Adjustment Level

play H5 | (HS Alarm 1). l"l“_:l l’ HS Alarm 1
Son
2 Press the (®) or (¥) Key to set the set value to 2.5 T
Refer to 4-12-4 Calculating Detection Current Values when you set = é
C.

the value.

¢ If there is little difference between the current in normal and abnormal states, detection may be
unstable. To stabilize detection, set a current difference of at least 1.0 A for heaters lower than
10.0 A, and at least 2.5 A for heaters of 10.0 A or higher. If the heater current is too low, loop the
load line several times through a CT, as shown in the following diagram. Looping it through once
will double the detected current.

Load line
Set value of HS Alarm 1/2 parameter = (Leakage current value

\ @ when output is OFF + Current value during heater short-circuit
Pl x Number of loops)/2

4-12-3 Installing Current Transformers (CT)

e CTs can be used for the heater burnout (HB) and heater short (HS) alarms.
For the E5CC-T, connect the CT in advance to terminals 16 and 17 (CT1), or 17 and 18 (CT2). For
the ESEC-T/E5AC-T, connect the CT in advance to terminals 19 and 20 (CT1) or 20 and 21 (CT2).
Then pass the heater power line through the hole in the CT. For specifications, models, and dimen-
sions of the CTs that can be used with the Digital Controller, refer to A-2 Current Transformer (CT).

(1) Single-phase Heaters
For single-phase heaters, install the CT in the position shown in the following diagram.

Load | Load (such as a heater)
)

AC line |_| e

Product ——1
To CT input

(2) Three-phase Heaters
When a 3-phase power supply is used, regardless of the types of connecting lines, two
current transformers (CTs) are required to detect heater burnouts and heater shorts.
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(a) Delta connecting lines: Refer to the following diagram for CT installation
positions.
* Heater voltage fluctuations are not considered, so be sure to take that into account when
setting the detection current.

A

AC line
-

Product
To CT input

Load (such as a heater)

()

AC line
CT
Product
To CT input

(b) Star connecting lines: Refer to the following diagram for CT installation
positions.
* Heater voltage fluctuations are not considered, so be sure to take that into account when
setting the detection current.

10N) suwie|y (SH) Moys Jajeal pue (gH) inouing JejesH buisn zi-v

("sjapo\ jeuoniodoid-uonisod 1oy papoddng

Load (such as a heater)

Product
To CT input

Product

To CT input

(19) siswuojsuel] aung Bulelsu| g-g1-v

(c) V connecting lines: Refer to the following diagram for CT installation positions.
* Heater voltage fluctuations are not considered, so be sure to take that into account when
setting the detection current.

A
Mler

Product —
To CT input

Load (such as a heater)

%

CT

AC line A
7]

Product —
To CT input
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4-12-4 Calculating Detection Current Values

Calculate the set value using the following equation:

Normal current value + Burnout current value
2

Heater Burnout Detection 1/2 set value =

Leakage current value (output OFF) + HS current value
2

¢ To set the current for heater burnout when two or more heaters are connected through the CT, use
the value from when the heater with the smallest current burns out. If all of the heaters have the same
current, use the value from when any one of them burns out.

Example: Set value of Heater Burnout Detection 1 or 2 parameter = (Normal current value x Number
of loops + Burnout current value)/2

* Make sure that the following conditions are satisfied:

Heater with a current of less than 10.0 A:

(Normal current value) — (Burnout current value) > 1 A
When the difference is less than 1 A, detection is unstable.
Heater with a current of 10.0 A or more:

(Normal current value) — (Burnout current value) > 2.5 A
When the difference is less than 2.5 A, detection is unstable.

* The setting range is 0.1 to 49.9 A. Heater burnouts and heater shorts are not detected when the set
value is 0.0 or 50.0. When the set value is 0.0, the HB alarm is always OFF and the HS alarm is
always ON. When the set value is 50.0, the HB alarm is always ON and the HS alarm is always OFF.

e Set the total current value for normal heater operation to 50 A or less. When a current value of 55.0 A
is exceeded, FFFF is displayed in the Heater Current 1 (or 2) Value Monitor and Leakage Current 1
(or 2) Monitor parameters.

HS Alarm 1/2 set value =

4-12-5 Application Examples

(1) Single-phase Heaters
Example: Using a 200-VAC, 1-kW Heater

Normal Burnout
5A—> AC line AC line
200 V Load 200 V Burnout Load (such as a heater)
| sA+— [\ v 0A N/
CT CcT
Product — Product
To CT input To CT input

The heater power supply provides 5 A when the current is normal, and 0 A when there is a
burnout, so the heater burnout detection current is calculated as follows:

(Normal current) + (Heater burnout current)
2

Heater burnout detection current =

=5+0
2

= 2.5[A]
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Example: Using Three 200-VAC, 1-kW Heaters

Normal Burnout
15A —> _ _ 10A —> _
4 1 1 | 4 1 1 |
200V [Load| [Load| [Load] 200V [Load| [Load| [Load]
vo15A +— 10A +— /1 Burnout
cT - - cT - -
Product Product
To CT input To CT input

The heater power supply provides 15 A when the current is normal, and 10 A when there is
a burnout, so the heater burnout detection current is calculated as follows:

(Normal current) + (Heater burnout current)
2

Heater burnout detection current =

_ 15+ 10

5 =125[A

10N) suwie|y (SH) Moys Jajeal pue (gH) inouing JejesH buisn zi-v
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(2) Three-phase Heaters

(a) Delta Connecting Lines
Example: Using Three 200-VAC, 2-kW Heaters

N
Normal AR
n
17.3A —» (&)1
Z
=2
5
200V 8
g.
200V 17.3A > fa) Load m
x
Product %
roduci CT
200V To CT input -%
17.3A —> = @

CT
Product
To CT input

The current when each phase is normal is 17.3 A (=~ V3 x 10 A).

Normal

Burnout

[T

200V
200V 15A > )

200V Product C
To CT input

15A —»

Load
.
I\

L—»
CT
Product

To CT input

Current when there is a burnout =
10 AxV3x (V3/2) =15 A

Burnout
Burnout
— T e
i &%
200 V l 15A > A Load
Product CcT
200V To CT input
15A —»
)
CT
Product

To CT input

Current when there is a burnout =
10 AxV3x (1N3) =10 A

The heater burnout current when there is a burnout at the load line is as follows:
(Heater burnout detection current) = (17.3 + 15) / 2 = 16.15 [A]
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The heater burnout current when there is a burnout at the load is as follows:
(Heater burnout detection current) = (17.3 + 10) / 2 = 13.65 [A]

To enable detection in either case, use 16.1 A as the heater burnout detection current.

(b) Star Connecting Lines

Example: Using Three 200-VAC, 2-kW Heaters

Normal
58A—>»
—>
Load (such as a heater)
200V
200 V

58A—>»

Product
To CT input

58A—>» (R
CcT
Product
To CT input

The current when each phase is normal is 5.8 A (= 10 A x (1 /N3)).

Normal Burnout
5A—>
Burnout e “
— 7y
Load (such as a heater)
Load (such as a heater)
200V
200V
200 V
200 V
5A—>»
5A—> A 4
A4
Product
Product 200V To CT input Burnout
200 To CT input
| sa» N

Product

)
BN
To CT input

Current when there is a burnout =
10 Ax (1/V3) x (¥3/2) =5 A

Product

)
R
To CT input

Current when there is a burnout =
10 Ax (1/V3) x (V3/2) =5 A

The heater burnout detection current for this connecting line is 5.4 A (= (5.8 + 5) / 2).
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(c¢) V Connecting Lines

4 Basic Operation

Example: Using Two 200-VAC, 2-kW Heaters

Normal
10A—>
. A
T cT
Product
200V To CT input
17.3A—>»
200 V

l
Te o 8

10A—> (A

CT
Product
To CT input

Normal
5A—>» AR
I T et
Product ~—— &
200V To CT input
l Burnout
200V T

T 2

5A—>

CT
Product
To CT input

Current when there is a burnout =
10Ax(1/2)=5A

o

Burnout
10A—> (A
e
T cT
Product —
200V To CT input
10A—>
200 V T
200 V %
Lp l
cr Burnout
Product
To CT input

Current when there is a burnout =0 A

The heater burnout current when there is a burnout at the common is as follows:
Heater burnout detection current= (10 + 5) /2 = 7.5 [A]

The heater burnout current when there is a burnout at the load is as follows:
Heater burnout detection current = (10 + 0) / 2 = 5 [A]

To enable detection in either case, use 7.5 A as the heater burnout detection current.
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4 Basic Operation

4-13 Using ON/OFF Control (Not
Supported for Position-proportional
Models.)

In ON/OFF control, the control output turns OFF when the temperature being controlled reaches the
preset set point. When the manipulated variable turns OFF, the temperature begins to fall and the con-
trol turns ON again. This operation is repeated over a certain temperature range. At this time, how
much the temperature must fall before control turns ON again is determined by the Hysteresis (Heating)
parameter. Also, what direction the manipulated variable must be adjusted in response to an increase
or decrease in the process value is determined by the Direct/Reverse Operation parameter.

4-13-1 ON/OFF Control

e Switching between 2-PID control and ON/OFF control is performed using the PID ON/OFF parameter
in the Initial Setting Level. When this parameter is set to F._d, 2-PID control is selected, and when it is
set to aNaf, ON/OFF control is selected. The default is P 4.

® Hysteresis
¢ With ON/OFF control, hysteresis is used to stabilize operation when switching between ON and
OFF. The control output (heating) and control output (cooling) functions are set in the Hysteresis
(Heating) and Hysteresis (Cooling) parameters, respectively.
¢ In standard control (heating or cooling control), the setting of the Hysteresis (Heating) parameter
in the Adjustment Level is used as the hysteresis regardless of whether the control type is heating
control or cooling control.

Reverse operation

Temperature .
sp o~ o~ o~ J Hysteresis
(RSARS4m S,
5 ; : Time
Heater ON OFF ON OFF ON OFF ON
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4 Basic Operation

N

o

Parameters 2

«

Display Parameter Application Level 2

S-HL Standard or Specifying control | Initial Setting Level 1911
Heating/Cooling method o

CNEL PID ON/OFF Specifying control | Initial Setting Level E
method g

affEV Direct/Reverse Specifying control | Initial Setting Level z
Operation method g:

L-dhb Dead Band Heating/cooling Adjustment Level 3
control %.

HHY5 Hysteresis (Heating) ON/OFF control Adjustment Level ;
CHYS Hysteresis (Cooling) ON/OFF control Adjustment Level a

58

4-13-2 Settings §§'
O

To execute ON/OFF control, set the Set Point, PID ON/OFF, and Hysteresis parameters. %g
(]

Setting the PID ON/OFF Parameter

Confirm that the PID ON/OFF parameter is set to alaF in the Initial Set-
ting Level.

N
Operating Procedure g
— . o
1 Press the Key several times in the Initial Setting Level to Initial Setting Level Z
display [NEL (PID ON/OFF). TN P onorr c

The default is P d (PID control). PoA

2 Press the @ Key to display 5NF (ON/OFF control).

Setting the SP
For the ESLIC-T, there are two ways to set the SP: use a program SP or a set a fixed SP. Refer to the
following sections for details.
e Program SP
Refer to 4-7 Setting Programs.
¢ Fixed SP
Refer to 4-8 Setting the Fixed SP

Setting the Hysteresis

Set the hysteresis to 2.0°C.

Operating Procedure

Adjustment Level

1 Press the Key several times in the Adjustment Level to
display HY5 (Hysteresis (Heating)). HY

—

[N}

Hysteresis
n (Heating)

2 Press the (&) or (@) Key to set the hysteresis to 2.0.
The default is 1.0.

-
"
b
"
. y—
L

_
3
L

My
[
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4 Basic Operation

4-14 Customizing the PV/SP Display

The following table shows the contents of the No. 1, 2, and 3 displays, according to the setting of the
PV/SP Display Screen Selection parameter.

4-14-1 PV/SP Display Selections

The following table shows the contents of the No. 1, 2, and 3 displays, according to the setting of the

PV/SP Display Screen Selection parameter in the Advanced Function Setting Level.

Set value No. 1 display No. 2 display No. 3 display (ESEC-T/E5AC-T only)
0 Nothing is displayed. Nothing is displayed. Nothing is displayed.
1 PV SP Nothing is displayed.
2 PV Nothing is displayed. Nothing is displayed.
3 SP SP (character display) | Nothing is displayed.
4 PV SP MV (heating)
(Valve opening for Position-proportional
Models)
5 PV SP MV (cooling)
6 PV SP Program number and segment number
7 PV SP Remaining segment time
Monitoring range Unit
PV Temperature input: The specified range for the specified sensor. EU
Analog input: Scaling lower limit -5%FS to Scaling upper limit +5%FS
Setting (monitoring) range Unit
SP SP lower limit to SP upper limit EU

During temperature input, the decimal point position depends on the currently selected sensor, and dur-
ing analog input it depends on the Decimal Point parameter setting.

PV/SP Display Selections

Code Parameter Default Level
SPd 1 PV/SP No. 1 Display Selection 6 Advanced Function Setting
5Pde PV/SP No. 2 Display Selection ESCC-T: 0 Level
E5SEC-T/E5AC-T: 7
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5 Advanced Operations

5-1 Shifting Input Values

® Shifting Inputs
You can set the PV Slope Coefficient and PV Input Shift parameters to compensate the PV.

Parameter Setting range Unit Default
) Temperature input: —199.9 to 999.9 °Cor °F 0.0
PV Input Shift -
Analog input: —1,999 to 9,999 EU 0
PV Slope Coefficient 0.001 t0 9.999 None 1.000

¢ Calculating the PV Slope Coefficient and PV Input Shift
In the following equation, PVi is the input to the calculation, PVo is the result, INRT is the PV slope
coefficient, and INS is the PV input shift: PVo = (PVi x INRT) + INS

® Moving Average
* The moving average operation reduces sudden changes in the input due to noise and other
factors, and can be enabled separately for each input.
* The Moving Average Count parameter is used for the moving average. It can be set to OFF, 2, 4,
8, 16, or 32.
¢ The default is OFF (disabled).

Input data Operation result
Time
Parameter Setting range Unit Default
Moving Average Count OFF, 2, 4, 8, 16, or 32 Times OFF
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5 Advanced Operations

® Using the PV Input Shift
After shifting

1000°C

970°C

550°C

500°C

M

()

3)

4)

®)

(6)

)

1,000°C is shifted to 970°C.
500°C is shifted to 550°C.

—200°C 500°C  1000°C 1300°C Before shifting

Find the two points to shift and determine the PVs after the shifts are applied.
Example: Shift 500°C (temperature before shifting) to 550°C (temperature after shifting).
Example: Shift 1,000°C (temperature before shifting) to 970°C (temperature after shifting).
Find the PV slope coefficient from the above results.
(970 — 550) / (1,000 — 500) = 0.840

* Do not yet set the PV Slope Coefficient parameter in the Digital Controller.
Adjust the PV display on the Digital Controller to the point to be shifted.

Example: Adjust the PV to 500°C.

Set the PV Slope Coefficient parameter to the value that you found in step 2.
Example: Set the PV Slope Coefficient parameter to 0.840.

Read off the PV after the setting is changed.

Example: The PV will be displayed as 420°C.

Find the difference between the anticipated PV (i.e., the PV after shifting) and the PV
that you read off in step 5.
Example: 550°C — 420°C = 130°C

Set the PV Input Shift parameter to the value that you found in step 6.
Example: Set the PV Input Shift parameter to 130°C.
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5 Advanced Operations

5-2 Setting Scaling Upper and Lower
Limits for Analog Inputs

® Analog Input

SIYIRY . * When an analog input is selected, scaling can be performed as needed by the
L v -+ | Scaling Upper  control application.

Limit e Scaling is set in the Scaling Upper Limit, Scaling Lower Limit, and Decimal
" l"\l’ - ‘I Scaling Lower Point parameters (Ini'tial Sgtting Level). These parameters cannot be used
- = | Limit when a temperature input is selected.
e . ] e The Scaling Upper Limit parameter sets the physical quantity to be expressed
i~ | Decimal Point by the upper limit value of input, and the Scaling Lower Limit parameter sets

the physical quantity to be expressed by the lower-limit value of input. The
Decimal Point parameter specifies the number of digits below the decimal
point.

* The following figure shows a scaling example for a 4 to 20 mA input.
After scaling, the temperature can be directly read. Here, one place below the
decimal point is set.

sinduj 6ojeuy 1o} spwi 18mo pue Jaddn Buijeog Bumeas 2-g

Display
(temperature)

Upper limit (95.0%)

Lower limit (10.0%)

» Input (MA)

N
o

In this example scaling is set to display 4 to 20 mA as 10.0% to 95.0%.

Operating Procedure
* Setting the Input Type

1 Move to the Initial Setting Level. cN-£ (Input Type) will be dis- Initial Setting Level

played. ,_—,'\,’-,'_- Input Type

2 Press the (&) or (¥) Key to set the value to 25. =
The default is 5. LN~

e Setting the Scaling Upper Limit

1 Press the Key several times in the Initial Setting Level to
display cN-H (Scaling Upper Limit).

]
1| Scaling Upper
1| Limit

2 Press the (&) or (¥) Key to set the value to 950. -
The default is 100. L
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 Setting the Scaling Lower Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display . N-L (Scaling Lower Limit). ,' ,'\\'l _‘l Scaling Lower

1| Limit

2 Press the (®) or (¥) Key to set the value to 100. =Y
The default is 0.

* Setting the Decimal Point

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display dP (Decimal Point).

"
=
1

Decimal Point

_
2
=

i

C3

2 Press the ®) or (¥) Key to set the value to 1.
The default is 0.

-

o

=
0
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5-3 Executing Heating/Cooling Control
(Not Supported for
Position-proportional Models.)

5-3-1 Heating/Cooling Control

Heating/cooling control can be used with control output 2 and auxiliary outputs 1 to 4. Heating/cooling
control operates when H-L (heating/cooling) is selected for the Standard or Heating/Cooling parameter.
The following functions are assigned to outputs in the default status.

|leuoijiodoud-uonisod 1o} payioddng JoN) |043uo) Buijooy/Bunesy Bunnoaxy g-g

Parameter name Display Initial status
Control Output 1 Assignment alk | Control output for heating
Control Output 2 Assignment altd Not assigned.
Auxiliary Output 1 Assignment Sub i Alarm 1* =
Auxiliary Output 2 Assignment Suke Alarm 2 9
Auxiliary Output 3 Assignment SuL3 Alarm 3 %
Auxiliary Output 4 Assignment clbY Alarm 4

(E5EC-T/E5AC-T only)
*  If the Controller is equipped with HB/HS alarm detection, it is set by default to HA (Heater Alarm).

Each output assignment is automatically initialized as shown below when changing between standard
and heating/cooling control.

Assigned Output Functions

[osu0Q Buljoop/Buesy |-g-g

E5CC-T
. Without control output 2 With control output 2
Parameter name | Display - - : -
Standard Heating/cooling Standard Heating/cooling
Control QOutput 1 m Control output Control output Control output Control output
Assignment aHE (heating) (heating) (heating) (heating)
Con.trol Output 2 Suka Not assigned. Cont.rol output
Assignment (cooing)
Aux'lllary Output 1 Sub ! Alarm 1* Alarm 1* Alarm 1* Alarm 1*
Assignment
Aux!llary Output 2 Subd Alarm 2 Cont.rol output Alarm 2 Alarm 2
Assignment (cooing)
Aux!llary Output 3 SukL3 Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment
E5SEC-T/ESAC-T
. Without control output 2 With control output 2
Parameter name | Display - - : -
Standard Heating/cooling Standard Heating/cooling
Control QOutput 1 m Control output Control output Control output Control output
Assignment aHEd (heating) (heating) (heating) (heating)
Con.trol Output 2 B Not assigned. Cont.rol output
Assignment (cooing)
Aux'lllary Output 1 Sub ! Alarm 1* Alarm 1* Alarm 1* Alarm 1*
Assignment

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 5-7



5 Advanced Operations

Without control output 2 With control output 2

Parameter name | Display = - : :
Standard Heating/cooling Standard Heating/cooling

Auxiliary Output 2

. Suk? Alarm 2 Alarm 2 Alarm 2 Alarm 2
Assignment
Aux,hary Output 3 Subd Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment

Auxiliary Output 4 SubY Alarm 4 Control output

. . Alarm 4 Alarm 4
Assignment (cooing)

If the Controller is equipped with HB/HS alarm detection, it is set by default to HA (Heater Alarm).

e The heating/cooling operation of the control outputs will switch when the Direct/Reverse

Operation parameter is set to direct operation.

When DRS (Invert Direct/Reverse Operation) is set for an Event Input Assignment 1 to 6
parameter, control will start with the opposite of the setting of the Direct/Reverse Operation
parameter when the event input turns ON. When the event input turns OFF, control will return to
operation according to the setting of the Direct/Reverse Operation parameter. For details on event
inputs and control combined with the Direct/Reverse Operation parameter, refer to Control by
Inverting Direct/Reverse Operation on page 5-13.

If heating/cooling control is selected, also set the Dead Band, Proportional Band (Cooling),
Integral Time (Cooling), Derivative Time (Cooling), and Heating/Cooling Tuning Method
parameters.

® Dead Band
¢ For heating/cooling control, the dead band is set with the set point as its center. The dead band

width is the set value of the Dead Band parameter (Adjustment Level). Setting a negative value
produces an overlapping band.

¢ If an overlapping band is set, the bumpless function may not operate when switching between

manual operation and automatic operation.

e The default is 0.0 EU for Controllers with Temperature Inputs and 0.00% FS for Controllers with

Analog Inputs.

Dead band: Dead band Overlapping dead band: Dead band
Output width = A positive value Output width = A negative value

Heatin Cooling Heating C_goling
side . S'df side . side
ol L > PV ol L > PV
Set point Set point
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® Heating/Cooling PID Control

If heating/cooling PID control is used, you can set PID control separately for heating and cooling.
The PID constants for both heating and cooling can be automatically set according to the cooling
control characteristics by setting the Heating/Cooling Tuning Method parameter and then performing
autotuning (AT).

|leuoijiodoud-uonisod 1o} payioddng JoN) |043uo) Buijooy/Bunesy Bunnoaxy g-g

Parameter Setting range Default Level
0: Same as heating control
1: Linear ;
Heating/Cooling Tuning Method 0 Advanc.ed Function
2: Air cooling Setting Level
3: Water cooling
Parameter Setting range Unit Default Level
i Te ture input ° °F .
Propqrtlonal Band emper.a ure inpu 01109999 Cor 8.0
(Cooling) Analog input %FS 10.0
. In_tegral/l_)envatwe 0 to 9999 Seconds 233 =
Integral Time Time Unitof 1's 9
Cooling)* ivati Adjustment &
(Cooling) In.tegraI/I.Denvatwe 0.0 0 999.9 Seconds 233.0 justmen @
Time Unitof 0.1 s Level
Integral/Derivative
) . 0 to 9999 Seconds 40
Derivative Time Time Unitof 1 s
Cooling)* ivati
(Gooling) Integral/Derivative | 1, 9999 | Seconds 40.0
Time Unitof 0.1 s

*  The unit is determined by the setting of the Integral/Derivative Time Unit parameter. The Proportional Band
(Cooling), Integral Time (Cooling), and Derivative Time (Cooling) parameters are initialized if the
Integral/Derivative Time Unit parameter is changed.

Air Cooling/Water Cooling Tuning

Control that is suitable for an application that does not have linear cooling characteristics (such as
plastic molding machines) is performed. The response is fast and the response characteristics are
stable.

[osu0Q Buljoop/Buesy |-g-g

Linear Tuning
Control that is suitable for an application that has linear cooling characteristics is performed.

Water cooling

Air cooling

100

Linear

Cooling capacity (%)

0 MV (cooling) (%) 100

Cooling Characteristics
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® Three-position Control

¢ Set the PID ON/OFF parameter to aNaF and set the Standard or Heating/Cooling Parameter to
H-L to perform three-position control.
¢ A dead band (an area where the MV is 0) can be set for either heating or cooling control.

Reverse operation

_Dead band

>
>

Hysteresis (heating) Hysteresis (cooling)
4>’—e »—Li

ON

Heating sideI [ Cooling side
OFF v v > PV

A
Set point
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5-4 Using Event Inputs

5-4-1 Event Input Settings

e The number of event inputs that is supported depends on the model of the Digital Controller.
E5CC-T: Up to 4 event inputs
E5SEC-T/E5AC-T: Up to 6 event inputs

e Event inputs can be used for changing between run and reset status, changing between automatic
and manual operation, holding, advancing, inverting direct/reverse operation, changing the SP mode,
executing/canceling 100% AT, executing/canceling 40% AT, executing/canceling 100% AT for all PID
sets, executing/canceling 40% AT for all PID sets, enabling/disabling setting changes,

enabling/disabling communications write, canceling the alarm latch, enabling/disabling wait I
operation, and changing the program number. e
=]
5-4-2 Using Event Inputs m
(]
The following table shows the functions that can be assigned when an Event Input Assignment 1 or 6 ;
parameter is displayed. E,
Setting Function
NaNE None
RR-1 Run (OFF)/Reset (ON)
RR-7 Run (ON)/Reset (OFF)
MANU Auto/Manual L
RSk Reset ;_I‘
RUN Run 3
Hid | Hold/Clear Hold a
HLd? Hold 2
Ady Advance’ 1
PRLO Program Number Switch 02 §
PRO Program Number Switch 12
PRLC Program Number Switch 22
dR'5 Invert Direct/Reverse Operation
SFH Program SP Mode/Fixed SP Mode
AE-C 100% AT Execute/Cancel
Ak- 1 40% AT Execute/Cancel
AERZ All PID 100% AT Execute/Cancel
AEA All PID 40% AT Execute/Cancel ™
WEPL Setting Change Enable/Disable
CHE Communications Writing Enable/Disable™®
LAE Alarm Latch Cancel
WHCE Wait Enable/Disable

*1 The event input must be turned OFF first before this function can be activated again. This function is enabled
only during program operation.

*2 These functions are enabled only in reset status.

*3 This function is enabled only when the Reset Operation parameter is set to stop control.

*4 This function can be set for heating/cooling control or for floating control for Position-proportional Models, but
the setting will be disabled.

*5 This function can be set only for a Controller that supports communications. Also, when a work bit is selected
as the event input data, Communications Write Enable/Disable cannot be assigned.
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Turn event inputs ON and OFF while the power is being supplied. Event input ON/OFF changes are
detected for inputs of 50 ms or longer.

The functions are described in detail below.

® Changing the Run/Reset Status
When the Event Input Assignment parameter is set to RR-1 (Run (OFF)/Reset (ON)), program
operation will start when the event input turns OFF. Program operation is stopped when the event
input turns ON.
Alarm outputs, however, will be according to the process value.
The RST (reset) indicator will be lit while the Controller is in reset status.

Input contact Status
ON RST
OFF RUN

® Switching between Auto and Manual Control

When the Event Input Assignment parameter is set to MANU (auto/manual), manual control will start
when event input turns ON. Auto control will start when the input turns OFF.
The MANU indicator will light during manual control.

Input contact Status
OFF Automatic
ON Manual

Holding and Clearing a Hold

When the Event Input Assignment parameter is set to HLD1 (Hold/Hold Clear), program operation is
held while the event input is ON. Hold status will be cleared when the event input turns OFF. This
function is enabled only during program operation.

Input contact Status
OFF Hold cleared.
ON Hold

Holding a Program

When the Event Input Assignment parameter is set to HLD2 (Hold), program operation is held while
the event input is ON. This function is enabled only during program operation.

Input contact Status
OFF No change.
ON Hold

® Advancing a Program

When the Event Input Assignment parameter is set to ADV (advance), the program will move to the
next segment when the event input turns ON. The event input must be turned OFF first before this
function can be activated again. This function is enabled only during program operation.

Input contact Status
OFF No change.
ON Advance

Changing the Program

When the Event Input Assignment parameter is set to PRG*, the ON/OFF status of the event inputs
can be used to specify the number of the program to change to. The relation between the ON/OFF
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status of the event inputs and the number of the selected program is shown in the following table.
The status of any input that is not assigned is taken as OFF.

Program number
0 1 2 3 4 5 6 7
Program Number Switch 0 OFF ON OFF ON OFF ON OFF ON
Program Number Switch 1 OFF OFF ON ON OFF OFF ON ON
Program Number Switch 2 OFF OFF OFF OFF ON ON ON ON

® Control by Inverting Direct/Reverse Operation
When the Event Input Assignment parameter is set to DRS (Invert Direct/Reverse Operation) and
the Direct/Reverse Operation parameter is set for reverse operation, control starts with direct

operation (cooling control) when the event input turns ON and control starts with reverse operation iy
(heating control) when the event input turns OFF. =
2
o «Q
Input contact D|re.ctheverse Status m
Operation parameter g
OFF Direct operation (cooling) | Direct operation (cooling) ;—"
Reverse operation Reverse operation 2
(heating) (heating) @
ON . . . Reverse operation
Direct operation (cooling) (heating)
Reverse operation . . .
(heating) Direct operation (cooling)
Q
N
® Switching the SP Mode °
When the Event Input Assignment parameter is set to SPM (Program SP Mode/Fixed SP Mode), §
Program SP Mode is used while the event input is OFF. Fixed SP Mode is used when the event input m
is ON. g
3
Input contact Status &
OFF Program SP Mode
ON Fixed SP Mode

® Switching 100% AT Execute/Cancel
When the Event Input Assignment parameter is set to AT-2 (100% AT Execute/Cancel), 100% AT will
be executed when the event input turns ON and will be cancelled when the input turns OFF.

Input contact Status
OFF AT cancelled
ON 100% AT executed

® Switching 40% AT Execute/Cancel
When the Event Input Assignment parameter is set to AT-1 (40% AT Execute/Cancel), 40% AT will
be executed when the event input turns ON and will be cancelled when the input turns OFF.

Input contact Status
OFF AT cancelled
ON 40% AT executed

® Switching between 100% AT Execute/Cancel for All PID Sets

When the Event Input Assignment parameter is set to ATA2 (All PID 100% AT Execute/Cancel),
100% AT will be executed for all PID sets when the event input turns ON. AT will be cancelled when
the input turns OFF. This function is enabled only during Fixed SP Mode.
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Input contact Status
OFF AT canceled.
ON 100% AT executed

for all PID sets.

® Switching between 40% AT Execute/Cancel for All PID Sets

When the Event Input Assignment parameter is set to ATA1 (All PID 40% AT Execute/Cancel), 40%
AT will be executed for all PID sets when the event input turns ON. AT will be cancelled when the
input turns OFF. This function is enabled only during Fixed SP Mode.

Input contact Status
OFF AT canceled.
ON 40% AT executed

for all PID sets.

Switching Setting Change Enable/Disable

When the Event Input Assignment parameter is set to WTPT (Setting Change Enable/Disable), the
setting change will be disabled when the event input turns ON and will be enabled when the input
turns OFF.

Input contact Status
OFF Enabled
ON Disabled

Switching Communications Write Enable/Disable

When the Event Input Assignment parameter is set to CMWT (Setting Change Enable/Disable),
writing with communications will be enabled when the event input turns ON and writing with
communications will be disabled when the event input turns OFF.

Input contact Status
OFF Disabled
ON Enabled

Switching Alarm Latch Cancel

When the Event Input Assignment parameter is set to LAT (Alarm Latch Cancel), all alarm latches
(alarms 1 to 4, heater burnout alarm, HS alarm, latch) will be cancelled when event input turns ON.

Input contact Status
OFF
ON Cancelled

Enabling and Disabling Wait Operation

When the Event Input Assignment parameter is set to WAIT (Wait Enable/Disable), wait operation is
enabled while the event input is ON. When the event input turns OFF, wait operation will be disabled.
This function is enabled only during program operation.

Input contact Status
OFF Wait operation
disabled.
ON Wait operation
enabled.
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Parameters
Display Parameter Description Level
Ev- Event Input Assignment 1 Initial Setting Level
Ey-o Event Input Assignment 2 Initial Setting Level
Ev-4 Event Input Assignment 3 ) ) Initial Setting Level
- Function of event input — -

Ev-H Event Input Assignment 4 Initial Setting Level
EV-5 Event Input Assignment 5 Initial Setting Level
EVv-R Event Input Assignment 6 Initial Setting Level

sinduj Juang buisn -5

sinduj uea3g Buisn g-v-§
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5-5 Setting the SP Upper and Lower Limit
Values

5-5-1 Set Point Limiter

The setting range of the set point is limited by the set point limiter. This function can be used to prevent
setting incorrect set points. The upper- and lower-limit values of the set point limiter are set using the
Set Point Upper Limit and Set Point Lower Limit parameters in the Initial Setting Level. If the set point is
not within the range set for the set point limiter as the result of changes to the Set Point Upper Limit or
Set Point Lower Limit parameter, the set point will automatically be changed to a value within the set
range. Also, when the input type and the temperature unit, scaling upper-limit value, or lower-limit value
are changed, the set point limiter is forcibly reset to the input setting range or the scaling upper- or
lower-limit value.

| Input setting range |

| Set point limiter |

Before being changed by the limiter ' Y ,v 'y Y » Set point
; A" B !
! Upper limit pe X (Cannot be set.)
' value changed ‘ :
Upper limit value changed V ' V » Set point
Input type changed V 5 V > Set point
A Set point ¥ Upper/lower limit values B
V Sensor upper/lower limit values O (Can be set.)
Parameters
Parameters Parameter Description Level
SL-H Set Point Upper Limit To limit the SP setting Initial Setting Level
SL-L Set Point Lower Limit To limit the SP setting Initial Setting Level
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5-5-2 Setting

Set the set point upper and lower limits in the Set Point Upper Limit and Set Point Lower Limit parame-
ters in the Initial Setting Level. In this example, it is assumed that the input type is set to a K thermocou-
ple with a temperature range of —200 to 1300°C.

-200 1300
Input setting range

| Set point limiter |

Set the upper and lower limits for the set point.
Set Point Upper Limit = 1000
Set Point Lower Limit = —100

Operating Procedure
¢ Setting the Set Point Upper Limit

sanjeA Jwiq JamoT pue saddn dS 8y Bumes §-G

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

. _ . . . '- ] [N
display 5L -H (Set Point Upper Limit). S =11 set Point

1300 Upper-limit
[6)]
2 Press the @ or Key to set the value to 1000. Y N
The default is 1300. L T »
[ &
>
«

* Setting the Set Point Lower Limit

1 Press the Key several times in the Initial Setting Level to

display 5L -L (Set Point Lower Limit). ':,,' -1 | setPoint
= T onn| Lower Limit

2 Press the (&) or (@) Key to set the value to -100. c1
The default is —200. L L
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5-6 Using the Key Protect Level

5-6-1 Protection

¢ To move to the Protect Level, press the & and Keys at the same time for at least three seconds*
in the Operation Level, Program Setting Level, Adjustment Level, or PID Setting Level.
* The key pressing time can be changed in the Move to Protect Level Time parameter (Advanced Function

Setting Level).

e The Protect Level protects parameters that are not changed during Controller operation until
operation is started to prevent them from being modified unintentionally.
There are four types of protection: operation/adjustment protect, initial setting/communications
protect, setting change protect, and PF Key protect.

* The protect level settings restrict the range of parameters that can be used.

® Operation/Adjustment Protect
The following table shows the relationship between set values and the range of protection.

| ,'-,' ,'—' ,': Level Set value
I _ 1 2 3 4 5
Operation | PV Can be Can be Can be Can be Can be Can be
Level displayed displayed displayed displayed displayed displayed
PV/ | Canbe Can be Can be Can be Can be Can be
SP displayed and | displayedand | displayedand | displayedand | displayed and | displayed
changed changed changed changed changed
Other | Can be Can be Can be Can be Cannot be Cannot be
displayedand | displayedand | displayedand | displayedand | displayed and | displayed and
changed changed changed changed moving to other | moving to
levels is not other levels is
possible not possible
Program Can be Can be Can be Cannot be Cannot be Cannot be
Setting Level displayed and | displayedand | displayedand | displayedand | displayed and | displayed and
changed changed changed moving to moving to other | moving to
other levelsis | levels is not other levels is
not possible | possible not possible
Adjustment Can be Can be Cannot be Cannot be Cannot be Cannot be
Level displayedand | displayedand | displayedand | displayedand | displayed and | displayed and
changed changed moving to moving to moving to other | moving to
other levelsis | otherlevelsis | levels is not other levels is
not possible | not possible | possible not possible
PID Setting Can be Cannot be Cannot be Cannot be Cannot be Cannot be
Level displayedand | displayedand | displayedand | displayedand | displayed and | displayed and
changed moving to moving to moving to moving to other | moving to
other levelsis | otherlevelsis | otherlevelsis | levels is not other levels is
not possible | not possible | not possible | possible not possible

e Parameters are not protected when the set value is set to 0.
e The default is 0.
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® Initial Setting/Communications Protect

This protect level restricts movement to the Initial Setting Level, Communications Setting Level, and
Advanced Function Setting Level.

=) T
— " . Communications
L Set value Initial Setting Level Setting Level

Possible to reach
Possible to reach
Not possible to reach

Advanced Function
Setting Level

Possible to reach

Not possible to reach

Not possible to reach

]
1

0 Possible to reach

Possible to reach
2 Not possible to reach

e The defaultis 1.

® Setting Change Protect
This protect level restricts key operations

l'ml :': :'" :': Set value Description
oFF Settings can be changed using key operations.
ON Settings cannot be changed using key operations. (The protect level set-

tings, however, can be changed.)

e The default is OFF.

* The setting change protection indicator (Qmm) will light when the Setting Change Protect
parameter is set to ON.

® PF Key Protect
This protect level enables or disables PF Key operations.

iy

]

{

1

———

,': Set value

af

Description

-
[}

T

PF Key enabled.
ON PF Key disabled (Operation as function key prohibited).

e The default is OFF.

5-6-2 Entering the Password to Move to the Protect Level

¢ The Protect Level can be moved to only by displaying the password display and entering the correct
password. (The user can set any password in the Password to Move to Protect Level parameter.) If no
password is set (i.e., if the password is set to 0 in the Password to Move to Protect Level parameter),
the password input display to move to the Protect Level will not be displayed and the Protect Level
can be moved to directly.

Move to the Protect Level and set the password.
Example password: 1234

Operating Procedure

® Password Not Yet Set

T Press the @ and Keys simultaneously for at least 3 sec- | Protect Level
onds (default) in the Operation Level." -

If a password is not set, the Protect Level will be entered and oAFPE =
(Operation/Adjustment Protect) will be displayed.

_
1
—
1

’L Operation/
=_| Adjustment
| Protect

-
-
-
-
-—

2 Press the Key several times in the Protect Level to display —
PRLP (Password to Move to Protect Level).

-
oy
1

.|_
-
I‘ —
——
u

Password to
- Move to
u| Protect Level

5-19
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3

Press the @ and Keys simultaneously and set the value to
1234. (This enters the password.)

To prevent setting the password incorrectly, the and &) Keys or
and © Keys must be pressed simultaneously to set the
password.

_
=
_

-.-
L
(NN]
=

-
-

*1  The key pressing time can be changed in PFLLt (Move to Protect Level Time) in the Advanced
Function Setting Level. (Setting range: 1 to 30 seconds, Default: 3 seconds)

® Password Already Set

* Deleting the Password (Password Deletion Example: 5678)

1

Press the @ and Keys simultaneously for at least 3 sec- Protect Level

onds (default) in the Operation Level.*1 I 'lv'l,_Z, ¥ | Move to
PMa (Move to Protect Level) will be displayed.

Protect Level

2

Press the or (¥ Key to set the password to 5678. (This
enters the password.) y

3

Move to the Operation/Adjustment Protect parameter in the
Protect Level by pressing the @ or @ Key or leaving the set- | | /17 L ggﬁ:ag%q/e@?j“t'
ting for at least two seconds. (This deletes the password.) a

* Setting the Password Again (Password Example: 1234)

1

——
|
-
-l:'
==

Set the password to 1234 again. Fl Password to
Press the () Key several times in the Protect Level to display #FLF | Move to

| Protect Level
(Password to Move to Protect Level).

2

Press the @ and (&) Keys simultaneously and set the value to
1234. (This enters the password.) ,
To prevent setting the password incorrectly, the and ©) Keys or 't
and © Keys must be pressed simultaneously to set the
password.

‘|~
{
-
U
~
J

-
==
-

|

L
)

L4

*1  The key pressing time can be changed in PFLt (Move to Protect Level Time) in the Advanced
Function Setting Level. (Setting range: 1 to 30 seconds, Default: 3 seconds)

Precautions for Correct Use

Protection cannot be cleared or changed without the password. Be careful not to forget it. If you
forget the password, contact your OMRON sales representative.

® Communications Operation Command to Move to the Protect Level

The Write Variable operation command can be used via communications to write the password to
the Move to Protect Level parameter. When the correct password is written, the display will
change to the Operation/Adjustment Protect parameter and writing the parameters in the Protect
Level will be enabled.

Note1: If the Write Variable operation command is used to write the wrong password to the Move to Protect
Level parameter after the correct parameter has been written, the Move to Protect Level parameter
will be displayed and any Write Variable operation commands to write parameters in the Protect
Level will result in operation errors.

2: If a password is not set or if it is set to 0, the display will change to the Operation/Adjustment Protect
parameter and writing the parameters in the Protect Level will be enabled immediately.
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5-7 Hiding Parameters

5-7-1 Parameter Mask Settings

You can use a key operation to hide parameters that do not need to be displayed. This allows you to
prevent incorrect settings for parameters or to simplify the parameter configuration according to the
application.

® Parameters

Display Parameter Application Level
Advanced Function
Setting Level

Parameter Mask Enable Enables and disables parameter masks. | Protect Level

PMSE Parameter Mask Settings | Moves you to the Parameter Mask Mode.

o

M5

® Description
e If you set the Parameter Mask Setting parameter (Advanced Function Setting Level) to ON,
Parameter Mask Mode is entered.
¢ When you enter Parameter Mask Mode, the first parameter in the Operation Level is displayed.
¢ When you press the (&) Key, the setting level changes as shown below.

siajpweled BulpiH Z-§

Operation » Pr_ogram »| Adjustment » | PID Setting
Level " | Setting Level i Level i Level

\ 4

Advanced FUNCHon | e Communications < Initial Setting
Setting Level Setting Level Level

* You cannot mask parameters in the Manual Control Level, Monitor/Setting ltem Level, and Protect Level.

e Press the Key once for less than one second to move to the next parameter in the current
setting level.
Press the (@) Key for at least one second to move to the previous parameter in the current setting
level.

¢ Press the (&) or (¥) Key to set di 5F (disable mask (show)) or MA5!! (enable mask (hide)).

¢ Perform one of the following operations to end Parameter Mask Mode.
1. Cycle the power supply.
2. Send a Software Reset command with communications.
3. Press (©) Key for at least one second.

¢ When you enter Parameter Mask Mode, the first parameter in the Operation Level is displayed.
However, you cannot set a parameter mask for the Process Value/Set Point 1 and Process
Value/Set Point 2 parameters.

sbumes ysel Jeloweled |-/-G

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 5-21



5 Advanced Operations

® Setting Example

In this example, the SP Mode parameter in the Adjustment Level is set to MRS/t (mask (hide)).

Operating Procedure

® Moving to Parameter Mask Mode (Advanced Function Setting Level)

1 Press the Key several times in the Advanced Function
Setting Level to display the Parameter Mask Setting

Advanced Function Setting

Level

rameter. I M
paramete [-’,'","_—,,': Parameter Mask
oEE Settings
2 Press the or ¥ Key to set oN (move to Parameter Mask OMCL
Mode). Ak
_ gy
The default is GFF. =

Refer to 4-1-6 Moving to the Advanced Function Setting Level for the procedure to enter the

Advanced Function Setting Level.

® Hiding the SP Mode Parameter (Adjustment Level)

1 Press the Key several times in the Adjustment Level to

Adjustment Level

select the SP Mode parameter. -
P S HFMA | s Mode
dC5F
2 Pressthe ® or® Key to set MASK (mask (hide)). I
The default is dc 5F. 2o
MASN

3 Press the @) Key for at least 1 second to end Parameter Mask
Mode.

Refer to 4-1-3 Moving to the Adjustment Level for the procedure to enter the Adjustment Level.

©® Enabling Parameter Masks (Protect Level)

1 Press the Key several times in the Protect Level to display
the Parameter Mask Enable parameter.

Protect Level

Parameter Mask
Enable

2 Press the (&) or (@) Key to set alN (enable).
The default is alV.
*The SP Mode parameter is masked (i.e., hidden).

TMIZ 1/
I‘:IIEII\

gy Y]

o

Refer to 4-1-5 Moving to the Protect Level for the procedure to enter the Protect Level.
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5-8 OR Output of Alarms

5-8-1 Integrated Alarm

You can use an integrated alarm to output an OR of alarms 1 to 4, the HB alarm, the HS alarm, and the
input error. Set the Integrated Alarm Assignment parameter (AL H) and then assign the integrated
alarm (AL M) to an auxiliary output or a control output.

® Parameters

Parameter '.‘lo' 1 Value l.\lo. 2 Level &
display display o

- : o

Control Output | 5L/t ! to ALM Integrated alarm (The Integrated . Advar?oed . ot
. - Alarm Assignment parameter must be ALM Function Setting <
Assignment alitd g
set separately.) Level <

Auxiliary S1b 1o ALM: Integrated alarm (The Integrated Advanced S
Output 1 to 4 ‘q,u,:L; Alarm Assignment parameter must be ALM Function Setting :—f
Assignment -5 set separately.) Level g

Set the sum of the following values for
the alarms and errors to include in the
OR output. 0 to 255

Alarm 1: +1

Alarm 2: +2
Integrated Alarm 3: +4 Advanced
Alarm ALMA Alarm 4: +8 0 to 255 | Function Setting
Assignment HB alarm: +16 Level

HS alarm: +32

Input error: +64

Not used.: +128

(Default: 49 (i.e., an OR of alarm 1, the
HB alarm, and the HS alarm))

wuely pajesbau| |-8-G
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® Operating Procedure

The following procedure outputs an OR of the following alarms on auxil-

iary output 2.
e Alarm 1

e HB alarm (Hh)
The settings are made in the Advanced Function Setting Level.

Operating Procedure

* Assigning the Integrated Alarm to an Auxiliary Output
Advanced Function Setting

1 Press the Key several times in the Advanced Function Set- Level
ting Level to display 5Ub2 (Auxiliary Output 2 Assignment).
l"l ,Il_ —1| Auxiliary

L L | Output 2
Hi M2| Assignment

2 Press the (&) or ¥) Key to select AL M (Integrated Alarm). T
The default is ALMZ (Alarm 2). ) 1:;"1'!”'
e

* Setting the Integrated Alarm Assignment Parameter
Advanced Function Setting

1 Press the Key several times in the Advanced Function Set- Level
ting Level to display ALMA (Integrated Alarm Assignment).
[

I Integrated Alarm

]
L [}
g Assignment

-—
-

2 Press the (®) or (¥) Key to set the set value to 17 (i.e., the sum TR
of 1 for alarm 1 and 16 for the HB alarm). L

The default is 49.
(Alarm 1 (1) + HB alarm (16) + HS Alarm (32)= 49)

@ Additional Information
For details on the integrated alarm, refer to Section 6 Parameters.

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



5 Advanced Operations

5-9 Alarm Delays

5-9-1 Alarm Delays

¢ Delays can be set for the alarm outputs. ON and OFF delays can be set separately for alarms 1, 2, 3,
and 4. The ON and OFF delays for alarms 1, 2, 3, and 4 also apply to the individual SUB1, SUB2,
SUBS3, and SUB4 indicators and to communications status. The alarm ON delays will also function
when power is turned ON or when moving from the Initial Setting Level to Operation Level (e.g., to
software resets). All outputs will turn OFF and the OFF delays will not function when moving to the
Initial Setting Level or when an alarm is output for an A/D converter error.

® Operation of Alarm ON and OFF Delays (for an Upper-limit Alarm)

Alarm Latch = OFF

PV %)
Alarm hysteresis ©
>
Alarm setting \ 4 ]
1 3
[ : — o
I . =3
1 \ Q
1 <
1 ! [
! :
1
1
| 1
| 1
| ON delay set !
3 1
1 Jime , OFF delay set
Alarm status ! | time
¢ >
1
1
1
1

L
1
1
: ON delay set time
1
1

Alarm will not turn ON.

e The alarm will not turn ON if the time that the alarm is ON is equal to or less than the ON delay set
time. Also, the alarm will not turn OFF if the time that the alarm is OFF is equal to or less than the
OFF delay set time.

e |If an alarm turns OFF and then back ON during the ON delay time, the time will be remeasured
from the last time the alarm turns ON. Also, if an alarm turns ON and then back OFF during the
OFF delay time, the time will be remeasured from the last time the alarm turns OFF.

shejeq wiely 1-6-G

® Parameters Related to Alarm Delays

Parameter name Display | Set (monitor) values Level

Alarm 1 ON Delay A lan 010 999 (s)

Alarm 2 ON Delay Adah 0to 999 (s)

Alarm 3 ON Delay A3aN 0to 999 (s)

Alarm 4 ON Delay AYaN 0to 999 (s) Advanced Function
Alarm 1 OFF Delay A laF 0 to 999 (s) Setting Level
Alarm 2 OFF Delay AcaF 010 999 (s)

Alarm 3 OFF Delay AdaF 010 999 (s)

Alarm 4 OFF Delay AHaF 0to 999 (s)

Note1: The defaults are 0, i.e., the ON and OFF delays are disabled.
2: The parameters are displayed when alarm functions are assigned and when the alarm type is set to
any type but 0 (none), 12: LBA, or 13: PV change rate alarm.
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Use the following procedure to set ON and OFF delays for the alarm 1.
An ON delay of 5 seconds and an OFF delay of 10 s will be set.

Operating Procedure
¢ Setting the Alarm 1 ON Delay

1 Press the Key several times in the Advanced Function Set- Advanced Function Setting

. . - Level
ting Level to display A /aN (Alarm 1 ON Delay). B
H 1o | Alarm 1 oN
r1| Delay
[
2 Press the (&) or (@) Key to set the value to 5. 1=
The default is 0. ] ll_ll\l_
pu

 Setting the Alarm 1 OFF Delay

1 Press the Key several times in the Advanced Function Set- Advanced Function Setting

. . - Level
ting Level to display A /loF (Alarm 1 OFF Delay). .
H l’l_’ll" Alarm 1 OFF
r1| Delay

L

2 Press the (&) or (¥) Key to set the value to 10. O 1-C
The default is 0. reed '“_'

[

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



5 Advanced Operations

5-10 Loop Burnout Alarm (Not Supported
for Position-proportional Models.)

5-10-1 Loop Burnout Alarm (LBA)

e With a loop burnout alarm, there is assumed to be an error in the control loop if the control deviation
(SP - PV) is greater than the threshold set in the LBA Level parameter and if the control deviation is
not reduced by at least the value set in the LBA Detection Band parameter within the LBA detection
time.

* Loop burnout alarms are detected at the following times.

A

} LBA level
Set point b ——rn———————

|L[BAband______ {LBAband 7} LBA level
T - - - - - 1- -

1
LBA band

(‘sjapo\ jeuonriodoid-uonisod 10y papioddng j0N) wiejy ynouing doo 01-S

1
1 1
LBA /) mrcawhere — |
time | LBAisnot | LBAdetection | |BA detection ' LBA detection
\ 1, detected | time lime ime :
————— Pe————————————— P—————————Pe—>
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
) 2 4 @) ) (5) 4 (6) & (7) A i
LBA OFF LBA ON LBA OFF LBA ON

If the control deviation is reduced in the area between 1 and 2 (i.e., the set point is approached) and
the amount the control deviation is reduced is at least equal to the LBA band, the loop burnout alarm
will remain OFF.

The process value is within the LBA level between 3 and 4, and thus loop burnout alarms will not be
detected. (The loop burnout alarm will remain OFF.)

If the process value is outside the LBA level between 4 and 5 and the control deviation is not
reduced by at least the LBA band within the LBA detection time, the loop burnout alarm will turn ON.
If the control deviation is reduced in the area between 5 and 6 (i.e., the set point is approached) and
the amount the control deviation is reduced is at least equal to the LBA band, the loop burnout alarm
will turn OFF.

If the control deviation is reduced in the area between 6 and 7 (i.e., the set point is approached) and
the amount the control deviation is reduced is less than the LBA band, the loop burnout alarm will
turn ON.

(vg7) wJely inouing doo L-0L-S

¢ |f the LBA detection time, LBA level, LBA detection band, and PID settings are not appropriate,
alarms may be detected inappropriately or alarms may not be output when necessary.

¢ Loop burnout alarms may be detected if unexpectedly large disturbances occur continuously and
a large deviation does not decrease.

e |f a loop burnout occurs when the set point is near the ambient temperature, the temperature
deviation in a steady state may be less than the LBA level, preventing detection of the loop
burnout.

¢ |f the set point is so high or low that it cannot be reached even with a saturated manipulated
variable, a temperature deviation may remain even in a steady state and a loop burnout may be
detected.

¢ Detection is not possible if a fault occurs that causes an increase in temperature while control is
being applied to increase the temperature (e.g., an SSR short-circuit fault).
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¢ Detection is not possible if a fault occurs that causes a decrease in temperature while control is
being applied to decrease the temperature (e.g., a heater burnout fault).

® Parameters Related to Loop Burnout Alarms

S Display Setting range Remarks Level
name
*
PID I,‘BA ) . PID Setting Level
Detection Time | *L&A (for PID control)
(*:1t0 8) Setting 0
010 9,999 (s) disables the LBA | Advanced
LBA Detection |, function. Function Setting
. L bl 1
Time Level (for
ON/OFF control)
Temperature input | 0.1 t0 999.9 (°C/°F) | Default: 8.0 Advanced
(°C/°F) Function Setting
LBA Level LBAL Level
Analog input 0.01 t0 99.99 Default: 10.00%
(%FS) FS
Temperature input | 0.0 to 999.9 (°C/°F) | Default: 3.0
0O, OF
LBA Band LbAb - (°CI°F)
Analog input 0.00 to 99.99 Default: 0.20%
(%FS) FS

A loop burnout alarm can be output by setting the alarm 1 type to 12 (LBA).

A setting of 12 (LBA) can be set for alarms 2 to 4, but the setting will be disabled.

Loop burnouts are not detected during autotuning or manual operation.

If the Reset Operation parameter is set to stop control, loop burnout alarms are not detected
during reset or standby status.

If the alarm 1 latch is set to ON, the latch will be effective for the loop burnout alarm.

® Automatically Setting the LBA Detection Time

¢ The LBA detection time is automatically set by auto-tuning.
(It is not set automatically, however, for heating/cooling control.)

¢ If the optimum LBA detection time is not obtained by auto-tuning, set the LBA Detection Time
parameter (Advanced Function Setting Level).

® Determining the LBA Detection Time

¢ To manually set the LBA detection time, set the LBA Detection Time parameter to twice the LBA
reference time given below.

(1) Set the output to the maximum value.
(2) Measure the time required for the width of change in the input to reach the LBA band.

IMeasurement timeI

Temperature .Tlm X PV
A I
1
1
1
1
|
1
i T _______[LBAband
1 1
1 1
MV = 100%
|LBA detection time = Tm x 2| Time

(3) Set the LBA Detection Time parameter to two times the measured time.
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® LBA Level
¢ Set the control deviation when the control loop is working properly.

Advanced Operations

e The default is 8.0 (°C/°F) for Controllers with Temperature Inputs and 10.00% FS for Controllers

with Analog Inputs.

® LBA Band

e There is assumed to be an error in the control loop and the alarm output turns ON if the control

deviation is greater than the threshold set in the LBA Level paramete
does not change by at least the value set in the LBA Band parameter.

r and if the control deviation

¢ The default is 3.0 (°C/°F) for Controllers with Temperature Inputs and 0.20% FS for Controllers

with Analog Inputs.

The LBA is used.

The related parameters are as follows:
LBA Detection Time: 10

LBA Level: 8.0

LBA Band: 3.0

Operating Procedure
e Setting the LBA

1 Press the Key several times in the Initial Setting Level to

Initial Setting Level

display ALE ! (Alarm 1 Type). 'E'l’l - 'I Alarm 1 Type
c
2 Press the (&) or (@) Key to select /2 (LBA). TR
The default is 2 (upper limit). Iy
i

¢ Setting the LBA Detection Time

1 Press the (©) Key to move from Operation Level to PID Setting
Level.

Operation Level

rC
I

1| Process Value/
r| Set Point
L

2 The currently selected PID set number is displayed. Press the
or (¥) Key to select 2.

PID Setting Level

k=

-—

L 71 | Display PID
| Selection
C

—
——
.

~|_

3 Press the (<@ Key several times in the PID Setting Level to dis-
play L&A (LBA Detection Time).

PID Setting Level

L

1 hH| P21BA

| Detection Time

-

4 Press the (&) or (@) Key to set 10.
The default is 0 (s).

e Setting the LBA Level

1 Press the Key several times in the Advanced Function Set-
ting Level to display LbAL (LBA Level).
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5 Advanced Operations

2 Press the (&) or (¥) Key to set the value to 8.0.
The default is 8.0 (°C/°F).

==
g
)

—r—
~
==

[u]
3

¢ Setting the LBA Band

1 Press the Key several times in the Advanced Function Set- Advanced Function Setting

. . Level
ting Level to display L bAh (LBA Band).
! hAL | LeaBand
4.0
2 Press the (&) or (¥) Key to set the value to 3.0. T
The default is 3.0 (°C/°F). L L-“-l—'.:,'-,
.
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5 Advanced Operations

5-11 Performing Manual Control

You can perform manual operation with PID control or with a Position-proportional Model.

5-11-1 Manual MV

® Standard Models and Position-proportional Models (Close Control with Direct
Setting of Position Proportional MV Parameter Set to ON)
If you change to Manual Mode, the Manual MV parameter will be displayed and the displayed value
will be output as the MV. If you change the setting of the Manual MV parameter, you can set any
required MV. (The new value will be applied immediately.) The default setting of the Manual MV
parameter is determined by the setting of the Manual Output Method parameter as shown below.

HOLD: The MV from immediately before moving to Manual Mode
INIT: The set value of the Manual MV Initial Value parameter

If the power supply is cycled during manual operation, operation will be restarted with the manual
MV that was in effect before the power supply was interrupted. When the Manual MV Limit Enable
parameter is set to ON (enable), the setting range will be from the MV lower limit to the MV upper
limit. When operation is changed back to Automatic Mode, the MV from immediately before the
change is inherited and then gradually changes to the value for Automatic Mode to prevent the MV
from changing rapidly. (This is called balanceless-bumpless operation.)

jo41u0) jenuepy Bulwiopad |1-§

The manual operation is illustrated in the following figure when the Manual Output Method
parameter is set to HOLD.

AN [enuep |-} }-G

1

1

1

1

I

! .

+ Y yy » Time
MV switched OFF ON

¢ Power
interrupted
Automatic R

For a Position-proportional Model, the manual MV changes as shown below when there is a
potentiometer input error.

Manual MV Limit Enable Parameter Set to OFF

Manual MV > 100: Open output turns ON.

Manual MV < 0: Close output turns ON.

For any other manual MV, both the open output and close output will turn OFF.
Manual MV Limit Enable Parameter Set to ON

Manual MV = MV upper limit: Open output turns ON.

Manual MV = MV lower limit: Close output turns ON.

For any other manual MV, both the open output and close output will turn OFF.

0

Manual

® Position-proportional Models (Floating Control or Direct Setting of Position
Proportional MV Parameter Set to OFF)
Press the Up Key to turn ON the open output. Press the Down Key to turn ON the close output. For
close control, you can also use a manual MV limit. In this case, the MV limit operates for the valve
opening.
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5 Advanced Operations

|1/| Precautions for Correct Use

e The automatic display return function will not operate in Manual Mode.

* Switching between automatic and manual operation is possible for a maximum of one million
times.

® Related Displays and Parameters

Parameter name Display Setting range Default Level
Auto/Manual Switch H-! | Switching between Automatic Mode and Operation Level
Manual Mode
Standard control or position-proportional
PV/MV (Manual MV) control: —5.0to 105.0 [/Ianlljal Control
Heating/cooling control: —105.0 to 105.0* eve
Manual Output MANE | HOLD HOLD
Method INIT
. MANC | Standard control or position-proportional 0.0
Manual MV Initial control: -5.0 to 105.0
Value ) ) Advanced
Heating/cooling control: —105.0 to 105.0* Function Setting
Manual MV Limit MANL | OFF: Disabled. OFF | | evel
Enable ON: Enabled.
Direct Setting of Py d ) OFF
Position-prop?ortional OFF: Disabled.
MV ON: Enabled.

* If the Manual MV Limit Enable parameter is set to ON, this value will be between the MV upper limit and the
MV lower limit.
Note: Refer to 5-16 Output Adjustment Functions for information on the order of priority for the MV.

® Moving to the Manual Control Level
* Moving with a Key Operation
* When the (@ Key is pressed for at least 3 seconds in the Operation Level's auto/manual switching
display, the Manual Mode will be entered and the Manual Control Level will be displayed. It is not
possible to move to any displays except for the PV/MV parameter during manual operation. Press
the @) Key for at least one second from the PV/MV parameter display in Manual Control Level to
return to Automatic Mode and display the top parameter in the Operation Level.
* For details, refer to 5-7 Hiding Parameters for information on masking the Auto/Manual Switch parameter.

Operation Level

Press (©) key for at least 1 s.

<
| €

LM

Process Value/Set Point

1@

M

[}
[

Manual Control Level

il Ity : l
| | Y M| Auto/M | Switch
| I —q-Me £ - M| Auto/Manual Switc
! o 21
I
! PV/MV !
o __ _ Press @) key for l
t | t .
atleast3 s Pror Program No. Monitor
moean
o0l or Segment No.
f-1 display flashes Monitor
if the Key is pressed
for at least 1 s.

- — — ———
9
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5 Advanced Operations

e Using the PF Key to Move to the Manual Control Level

e If the PF Setting parameter is set to A-M (auto/manual), you can change to manual operation
(Manual Control Level) by pressing the PF Key for at least one second from the Operation Level,
Program Setting Level, Adjustment Level, or PID Setting Level. During manual operation it is not
possible to move to any displays other than PV/MV (Manual MV). Press the or & Key for at
least one second from the PV/MV display in the Manual Control Level to change the mode to
Automatic Mode, move to the Operation Level, and display the top parameter in the Operation
Level.

Note1: Priority of Manual MV and Other Functions
Even when the program is in reset status, the manual MV is given priority.
Autotuning will stop if you change to manual operation.
2: Manual Operation and Program Operation
Timing will continue when you move to manual operation during program operation.

e Moving to the Manual Control Level with an Event Input
e If an event input is set to MANU (auto/manual), you can use the event input to switch between

Automatic Mode and Manual Mode.

We will set the PF Setting parameter to A-M (auto/manual).
If the PID ON/OFF parameter is set to ON/OFF, you must change the
setting to PID.

Operating Procedure

¢ Setting Auto/Manual Switching

Advanced Function Setting

1 Press the Key several times in the Advanced Function Set- Level

ting Level to display PF (PF Setting).

1= 1~ | PF Setting

2 Press the (&) or (@) Key to select A-M (auto/manual). orC
=

¢ Setting the Manual MV with the &PP Key

T Press the @ Key in the Operation Level to enter the Manual | OPeration Level

Control Level. 1:—' '_:: PV/MV
oo
2 Press the (&) or (@) Key to set the manual MV. C
. C
(In this example, the MV is set to 50%.) ! cn n'
(Y RNE]

*1 The manual MV setting must be saved (see page Applying Changes to Numeric Values on page 3-8), but
values changed with key operations are reflected in the control output immediately.
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5 Advanced Operations

5-12 Using the Transfer Output

5-12-1 Transfer Output Function

A transfer output can be used on models that have a transfer output.

® Precision and User Calibration

Precision User calibration
+0.3% FS Supported.*
For details on calibration, refer to Section 6 Parameters.

*

Transfer Output Signal (Initial Setting Level)
You can use the Transfer Output Signal parameter to specify whether to output a current or voltage
from the transfer output.

Terminal Arrangement

E5(_)C-T E5EC-T/ESAC-T
Option number: 006 Option number: 019, 020, 021, or 022
F G
Y] D Y @
Transfer output T— @ Transfer output | T— @
i !
T ® —)
Setting range Default
H-cl: 4 to 20mA .
T y L’ Cu
i-5/:1-5V

® Transfer Output Type (Initial Setting Level)
You can use the Transfer Output Type parameter to specify any of five types of data to output.

Transfer output type Display Setting range
OFF (default) afF -
Present SP S5F-M SP lower limit to SP upper limit
PV Py Inpu? setting range lower ]imit to inpgt §etting range upper limit or
Scaling lower limit to scaling upper limit
MV monitor (heating) "' My —5.0 to 105.0 (heating/cooling control: 0.0 to 105.0)
MV monitor (cooling) 2 | £ - 0.0to 105.0
Valve opening 3 y-M -10.0 to 110.0

*1 This function can be set for a Position-proportional Model, but the setting will be disabled.

*2 This function can be set for standard control or for a Position-proportional Model, but the setting will be
disabled.

*3 This parameter is displayed only for a Position-proportional Model.
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® Transfer Scaling

¢ Reverse scaling is possible by setting the Transfer Output Lower Limit parameter larger than the
Transfer Output Upper Limit parameter. If the Transfer Output Lower Limit and Transfer Output
Upper Limit parameters are set to the same value, the transfer output will be output continuously
at 0%.

e If the present SP or PV is selected, the Transfer Output Upper Limit and Transfer Output Lower

Limit parameters will be forcibly initialized to the respective upper and lower setting limits if any of
the following parameters is changed: Input Type, Scaling Upper Limit, Scaling Lower Limit, Set
Point Upper Limit, Set Point Lower Limit, or Temperature Unit.
If the MV for heating or MV for cooling is selected, the Transfer Output Lower Limit and Transfer
Output Upper Limit parameters will be initialized to 100.0 and 0.0, respectively, when a switch is
made between standard control and heating/cooling control using the Standard or
Heating/Cooling parameter.

e The output current when transfer output signal is set to 4 to 20 mA, the transfer output upper limit
is set to 90.0, and the transfer output lower limit is set to 10.0 is shown in the following graph.

¢ For scaling from 0.0% to 100.0%, the output for —5.0 to 0.0 will be the same value as for 0.0%, and
the output for 100.0 to 105.0 will be the same value as for 100.0%

Output current (mA)

A

indinQ Joysueu) ayy buisn zL-s

20

> MV (%)
10 90 100
Transfer output Transfer output
lower limit upper limit

(The above graph is for when transfer output signal is set to 4 to 20 mA.)

uonoun4 IndinQ Jejsuel  |-gL-§
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The following procedure sets the transfer output for an SP range of —-50
to 200.

Operating Procedure
¢ Setting the Transfer Output Type

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display ER-E (Transfer Output Type). F R - | | Transter output
GFF| TYPe

2 Press the (®) or (¥) Key to select 5P -/ (present SP). L O
The default is aFF. - =

* Setting the Transfer Output Upper Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display £R-H (Transfer Output Upper Limit). ‘l: ’I_TI - ‘l_'l Transfer Output
2 Press the ®) or (¥) Key to set the value to 200. WY
The default is 1300. L |
ool

¢ Setting the Transfer Output Lower Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display ER-L (Transfer Output Lower Limit).

-
1

Transfer Output
Lower Limit

e
-
)
|

q =~

i
o
[

[

2 Press the (®) or (¥) Key to set the value to -50.
The default is —200.

=
———
-1
|
(M} it
[
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5-13 Using PID Sets

5-13-1 PID Sets

One set of all the parameters that are related to 2-PID control are called a PID set.

¢ You can register up to eight PID sets.

¢ There are the following two ways that you can specify PID sets.
¢ Setting a Fixed PID Set
e Using Automatic Selection of PID Sets by Zone

¢ You can specify the PID set selection method for each program in the PID Set No. parameter in the
Program Setting Level.

¢ The same PID sets are used for all programs. «
(]
[
® Related Parameters 2
«Q
e Parameter Used to Select the PID Set to Edit g
»
Parameter name Display Setting range Unit Default Level %

Display PID Selection - Currently PID Setting

P {
(PID Set) dFid to§ selected PID set* | Level

*If you press the (&) or (¢¥) Key to change the PID set number, the current set number is no longer monitored.

¢ PID Set Parameters

(6]
*=Setnumber1to8 &
Parameter LY
. . . O
name Display Setting range Unit Default Level %
PID * Temperature input: I. { to 355.5 °Cor°F |84 °
g;%p;ortlonal ~F Analog input: . { to 995.9 %FS in.o
Standard,
heating/cooling, or
close
Integral/Derivative position-proportional
Timg Unitof 1 s control: I to 95955 Seconds | £33
Floating
position-proportional
PID * Integral .- control: {to 9559
Time™! * Standard,
heating/cooling, or PlD'
close Setting
Integral/Derivative position-proportional - Level
Time Unit of 0.1 s control: 0.0 to 9359 | Seconds | £330
Floating
position-proportional
control: {. ! to 555.9
Integral/Derivative
PID * Derivative Timg Unitof 15 fto 3333 10
o *.d — Seconds
Time Integral/Derivative - .
Time Unitof0.1s | 0 13333 e
PID *
Proportional *[-P Same as PID * Proportional Band.
Band (Cooling) "’
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Pa:;aar:"l::ter Display Setting range Unit Default Level
PID * Integral - - )
Time (Cooling)"” *L-o Same as PID * Integral Time.
PID * Derivative - o i
Time (Cooling)“ *L-d Same as PID * Derivative Time.
PID * Dead £ Cdb Temperature input: - {559.5 to 955.59 °Cor°F |44
Band'! . Analog input: - {9.99 to 99.99 %FS 0.0
PID * Manual -
Reset Value™! *afR 0.0 to 000 % 5400
eset Value
Standard, close position-proportional: MV PID
PID * MV Upper 9 \non :
O EPPET sl | lower limit + 8. {to {058 % UL Setting
Limit Heating/cooling: .0 to 05.0 % inog Level
. i ..Ccn
PID * MV Lower L Standard, glqse pgslltlon proportional: - 5.00 to an
Limit™ *oll MV upper limit — £, | %
i Heating/cooling: - /5.0 to 0.0 el tHIH
PID * Automatic Temperature input: - {59595 to 5995 EU 1300
Selection Range | * ALk .
Uoper Limit? 98 | MIUE 1 A nalog input: ~6.0 to 175.0 o 3 5.0
%k
Ele?ectf:ﬂme «LbA | 0to 9999 (3: LBA function disabled) Seconds |

*1 If you change the same parameters in the Adjustment Level, they will apply to the parameters in the
currently selected PID set.

*2 You cannot set this parameter in PID set 8. For a temperature input with a sensor setting range, it will
always be set to the upper limit of the input indication range. For an analog input, it will always be set to
105.0%.

*3 Set the value to between 0% and 100% of the input setting range. If the PID Set Automatic Selection Data
parameter is set to DV, the unit is %FS.

e Parameters for Specifying Automatic Selection of PID Sets

Parameter name | Display Setting range Unit Default Level
- {: Automatic selection Program

. P y . ] -
PID Set No wd { to H: PID set number for manual setting ' Setting Level
PID * Automatic Temperature input: - {5995 to 5555 EU 1320

H x O
Selectlop Bange AU PID Setting
Upper Limit (2110 | Analog input: -5.8 10 {058 % 05071 | Level
(*: set number 1 7) nalog Input: = 2.t 10 . ° 05.0
to 7)
1/ H H H
PID Set v Automat!c select!on w!th PV. ' Advanced
Automatic Prdr +': Automatic selection with deviation = Function
(PV - SP)

Selection Data Setting Level

5P: Automatic selection with SP

ilu[t)o?ne;tic Advanced
. PldH 0. 1 to 59.959 %FS .50 Function
Selection _
. Setting Level
Hysteresis

*1  Set the value to between 0% and 100% of the input setting range. If the PID Set Automatic Selection Data
parameter is set to DV, the unit is %FS.
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I Setting a Fixed PID Set

You can set any of the PID sets from 1 to 8.
Specify the PID set number between 1 and 8 in the PID Set No. parameter in the Program Setting
Level. (The default is 1.)

’ Program No. 7

4
’
4
4
4

Program No. 1

/_\_\ PID set 8

4 Program No. 0

_/_\ PID set 2
/ PID set 1

You can set
any PID set
for each
program.

¥

s19s aid buisn €1-§

sles did +-€1-S

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 5-39



5 Advanced Operations

I Using Automatic Selection of PID Sets by Zone

You can set the PID Set No. parameters in the Program Setting Level to 0 (automatic selection) to auto-

matically select PID sets by zones.

e The PID set is automatically set according to which of the preset zones contains the PV (process

value), SP (set point), or DV (deviation) (as specified in the PID Set Automatic Selection Data

parameter).

e Set the upper limit of each zone as the automatic selection range upper limit for each PID set. Set the

upper limits so that they increase with the higher PID set numbers. The PID sets will be disabled if the

set values are in the reverse order.

e To prevent chattering when changing between PID sets, you can set hysteresis in the PID Set

Automatic Selection Hysteresis parameter.

The setting for
PID set 8 is always
the upper limit of the
sensor indication

range. Input indication range upper limit

PID 7 Automatic Selection Range Upper Limit

PID 6 Automatic Selection Range Upper Limit

PID 5 Automatic Selection Range Upper Limit

PID 4 Automatic Selection Range Upper Limit

PID 3 Automatic Selection Range Upper Limit

PID 2 Automatic Selection Range Upper Limit

PID 1 Automatic Selection Range Upper Limit

Input indication range lower limit

PID set 8

PID set 7

PID set 6 The PID set
is automatically

selected
PID set 5 according to the
PID Set Automatic Selection zone.

PID set 4

PID set 3

PID set 2

PID set 1
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5-13-2 Settings for PID Sets

This section describes the procedures to make settings to use fixed PID sets and to use automatic

selection of PID sets according to zones.

I Using Fixed PID Sets

Setting Example
This example shows how to set PID set 1 for program 0.

Operating Procedure

® Specifying the PID Set Number (Program Setting Level)

1 Move to the Program Setting Level. The Display Program
Selection parameter is displayed.

Program Setting Level

i

\

-
h
“~
-

=1

l‘
L
=~
-

Display Program
Selection

co )

2 Press the ®) or @) Key to select 1.
The default is the currently selected program number.

_
o
——
[
-
-|:|
|
gy

C3

3 Press the (@) Key several times to select the PID Set No. param-
eter.

Program Sett

‘|~
=
~—
=

ing Level

PID Set No.

4 Press the (&) or (¥) Key to select |.
The defaultis .
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I Using Automatic Selection of PID Sets by Zone

Setting Example

In this example, automatic selection is specified for program 0 and then settings are made to automati-
cally select PID sets 1 to 8 according to the following PV (process value) zones.

Parameter name

Set value

Unit

Level

PID Set Automatic Selection Data

PV

Advanced Function Setting Level

PID 1 Automatic Selection Range Upper Limit

200

PID 2 Automatic Selection Range Upper Limit

400

PID 3 Automatic Selection Range Upper Limit

500

PID 4 Automatic Selection Range Upper Limit

600

°C

PID 5 Automatic Selection Range Upper Limit

700

PID 6 Automatic Selection Range Upper Limit

800

PID 7 Automatic Selection Range Upper Limit

1000

Input indication range upper limit

1320

PID Setting Level

* Set the PID Set No. parameter for program 0 to 0 (automatic selection).
¢ Set the PID Set Automatic Selection Data parameter to PV (process value).
e Set the upper limit of each zone as the automatic selection range upper limit for each PID set.

In the following example (PID Set Automatic Selection Data = PV), PID set 2 is automatically selected

when the PV is 240°C.

SP
A

Input indication range upper limit 1320 Y
PID set 8

PID 7 Automatic Selection Range Upper Limit 1000 .
PID set 7

v

PID 6 Automatic Selection Range Upper Limit 800 2
PID set 6

PID 5 Automatic Selection Range Upper Limit 700 }‘
PID set 5

PID 4 Automatic Selection Range Upper Limit 600 I
PID set 4

PID 3 Automatic Selection Range Upper Limit 500 ,
v PID set 3

PID 2 Automatic Selection Range Upper Limit 400 ¥
PID set 2

PV 240 |mn o o o o oo o o o o o o m mm em mmm

y

PID 1 Automatic Selection Range Upper Limit 200 \
PID set 1

v

5-42
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Operating Procedure

® Setting Automatic Selection of PID Sets (Program Setting Level)

1

Move to the Program Setting Level. The Display Program

Program Setting Level

Selection parameter is displayed. o oor| -
7.7~ 17 1| Display Program
r| Selection
K]
2 Press the ®) or @) Key to select 1. Tt
The default is the currently selected program number. o LI
[

Press the Key several times to display the PID Set No.
parameter.

Program Setting Level

PID Set No.

4

Press the &) or (@) Key to select 0 (automatic selection).
The defaultis .

® Setting the PID Set Automatic Selection Data (Advanced Function
Setting Level)

1

Press the Key several times in the Advanced Function
Setting Level to display the PID Set Automatic Selection Data
parameter.

Advanced Function Setting

Level

PID Set
Automatic
Selection Data

2

Press the ®) or (@) Key to select P/’ (process value).
The PID set for the zone with the process value will be enabled.
The default is the process value.

® Setting the Upper Limits of the Zones (PID Setting Level)

1

Move to the PID Setting Level. The Display PID Selection

arameter is displayed. - -
P Py I_-I'JL':_ 1_'1’ Display PID
! Selection
2 Press the ®) or Key to select /. -
The default is the currently selected PID set. D7 ) ispiay PID
! election
3 Press the (@ Key several times to select the PID 1 Set Auto- | PID Setting Level

matic Selection Range Upper Limit parameter.

1 1) 1) | PID 1 Automatic
[ JTLIL | selection Range
{320 | Upper Limit
4 Press the (&) or (¥) Key to set 2l =TT
Return to step 1 and set the zone upper limits for PID sets 2 to 7. L
nr
(A}

The setting for PID set 8 is always the upper limit of the input
indication range.
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5-13-3 Setting PID Set Parameters

This section provides the procedures to set PID-related parameters manually.
*  You do not need to set these parameters manually if you set them automatically with AT (autotuning).

Setting Example
In this example, the PID 1 Proportional Band parameter (for PID set 1) is set to 20.0.

Operating Procedure
@ Setting the PID 1 Proportional Band (PID Setting Level)

1 Move to the PID Setting Level. The Display PID Selection | PID Setting Level
parameter is displayed.

l:l'.l':_l_l Display PID
! Selection

2 Press the ®) or @ Key to select 1 (PID set 1). o=
The default is the currently selected PID set. . 1

3 Press the () Key to display the PID 1 Proportional Band param- | PID Setting Level

eter. 10l P 1
LJ Proportional
8.1 Band
4 Press the (®) or (¥) Key to set 2i.1]. O
The default is £.0. -
cil

Continue by pressing the Key to display the other parameters
for PID set 1. Change the settings of the parameters as necessary.
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5-14 Determining PID Constants for PID
Sets (Autotuning for All PID Sets)

5-14-1 Autotuning All PID Sets (Autotuning)

I Introduction

You can perform autotuning for all PID sets at the same time to automatically calculate and set the PID
constants for the PID sets in the order of the set numbers. This greatly reduces the number of opera-
tions required to adjust control characteristics.

You can use this function only when you use automatic selection of PID sets according to temperature
zones with fixed SP operation.

® The PID Sets and SPs to Which Autotuning for All PID Sets Applies
Autotuning PID sets is applied to all PID sets from the starting point to the ending point.

(s19S aid IV 104 Bulunjoiny) s1as @id 10} sjuesuo) did buluiwieleq vi-s

PID sets for which autotuning applies SP for autotuning the PID set
Starting point | The PID set for the zone that contains the
(lower limit) | fixed SP (FSP)

Fixed SP (FSP) (Adjustment Level)

Mean value of the PID n upper limit and PID set

n-1 upper limit

Example: The SP for PID set 3 is the mean
value of the upper limit of PID set 3
and the upper limit of PID set 2.

Intermediate | PID sets n (n = 2 to 7) that are between the
points PID sets for the starting and ending points

Ending point | The PID set for the zone that contains the

(upper limit) | All PID AT Upper Limit SP All PID AT Upper Limit SP (Initial Setting Level)

Example: The following example is for when the zone for PID set 1 contains the fixed SP (FSP) and
the zone for PID set 8 contains the All PID AT Upper Limit SP.

Value

The All PID AT Upper
Limit SP is the ending
point for autotuning.

[rmrmrmrmrmimimim s /\/V\ - (8) All PID AT Upper Limit SP —_
For the PID sets between the

PID 7 Automatic Selection Range Upper Limit =, ) f ’
u ! : ge Upper Lim! * starting and ending points, the

PID set 7 --}>;--------------------/4\7\A --------- - (7) Autotuning SP of PID set 7 mean value for each PID sef

zone is the SP for autotuning.
PID 6 Automatic Selection Range Upper Limit

(Bulunoiny) s1es aid IIv Bulunmony |-y 1-G

* |Input indication range upper limit

PID set 8

0
Guns®

K3

s o'
.
-
0

PID 3 Automatic Selection Range Upper Limit

7> Autotuning for the
PID set 3 B R _/A\f\/_ ................. - (3) Autotuning SP of PID set 3 L PIDsets is
y 3 PID 2 Automatic Selection Range Upper Limit performed in this
range in order from
>E (1) to (8).
PID set 2 F-X---

/\/\/ ------------------------ - (2) Autotuning SP of PID set 2

PID 1 Automatic Selection Range Upper Limit e’

PID set 1 .._/W _________________________________ (1) Fixed SP (FSP) —
The fixed SP is the starting
point for autotuning.
B SO Os

Input indication range lower limit

'----uuuu-uuu-uu.,.
s,
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5-46

® Related Parameters

Restrictions for
Parameter Display Setting range Default | autotuning all PID Level
sets
P5P: Program SP Must be set to a
oM L Jd
SP Mode PR\ £op. Fied SP PSP fixed sP.
ALA I All PID 40% AT 172
ALAZ: Al PID 100% AT | 1o Must be set to Al
“CCo. o,
AT Execute/Cancel Ak oFF - AT cancel Cancel PID 40% AT or All Adjustment
AE- 1:100% AT PID 100% AT.
. Level
AL -2: 40% AT 2
Must be set in the
Fixed SP Fop SP.Iower limit to SP upper 0 zong of the PID sgt
limit thatis the autotuning
starting point.
. SkaF: Stop control
M _—
Reset Operation RESM F5P: Fixed SP operation STOP
Must be set in the Initial Setting
All PID AT Upper o SP lower limit to SP upper zone of the PID set | Level
. E£5PU o 0 i
Limit SP limit for the autotuning
ending point.
r. H H
o7 Li: Automatic selection PID Set Program
PID Set No. e {tof:PIDset1to8 1 Must be set to 0. Setting Level
Temperature: —1,999 to Must be set to the
9,999 EU 1320 limits of th
PID 1 to 7 Automatic J upper m_m s of the .
Selection Range AL autogwatlc IIDIDt.set EID ISettlng
number selection eve
iite *3 - o
Upper Limits Analog: -5.0 to 105.0% 105.0 zones for
autotuning.
PID Set Automatic Pr.pv Must be set to PV or
. Pldc di': Deviation (PV — SP) PV Advanced
Selection Data SP. .
SF. SP Function
i - Setting Level
PID Set Automatic | o=y | 0.10 t0 99.99 %FS 050 |- no ey
Selection Hysteresis

*1 These settings are not displayed if the PID Set Automatic Selection Data parameter is set to DV or the PID

Set No. parameter is not set to O (automatic selection).
*2 These settings are not displayed for heating/cooling control or floating position-proportional control.

*3 You cannot set the PID 8 Automatic Selection Range Upper Limit parameter. It will be the upper limit of the

input indication range.
¢ Autotuning is not performed for PID sets that have the default settings.
¢ If all PID sets have the default settings, 100% AT or 40% AT is performed.

I Execution Conditions

All of the following conditions must be met to perform autotuning for all PID sets.

¢ The must be no input errors.

e The PID ON/OFF parameter must be set to PID or a position-proportional model must be used.

¢ The Auto/Manual parameter must be set to automatic.

e The PID Set Automatic Selection Data must be set to PV or SP. (Do not set it to DV.)

e The PID Set No. parameter for the program to autotune must be set to 0 (automatic selection) and at
least one of the PID 1 to 7 Automatic Selection Range Upper Limits must be changed from the
default setting.
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I Description

@ Operation

When you autotune all PID sets, the PID sets are autotuned in order of the PID set numbers with the
fixed SP (FSP) as the lower limit (starting point) and the All PID AT Upper Limit SP as the upper limit
(ending point). (Ascending order is used for reverse operation and descending order is used for
direct operation.)

The Fixed SP parameter is overwritten while autotuning for all PID sets is executed. If you cancel
autotuning before it is completed, the current SP will remain as the value of the Fixed SP parameter.
If autotuning for all PID sets is completed normally, the setting of the Fixed SP parameter is returned
to the lower limit (starting point).

Example: The following example is for when the zone for PID set 2 contains the fixed SP (FSP)
(starting point) and the zone for PID set 7 contains the All PID AT Upper Limit SP (ending point).

Autotuning is executed for the autotuning SPs for PID sets 2 to 7.
Autotuning is not performed for the zones for PID sets 1 and 8.

Input indication range * The zone for PID set 2 contains the fixed SP (FSP), so the

upper limit autotuning SP for PID set 2 is the FSP.
PID set 8 * The autotuning SPs for PID sets 3 to 6 will be the mean values.
* The zone for PID set 7 contains the All PID AT Upper Limit SP,
s0 the autotuning SP for PID set 7 is the All PID AT Upper
PID set 7 upper limit Limit SP.

In this example, the All PID AT Upper Limit SP is set here.
''''''''''''''''''''''''''''''''' - (6) Autotuning SP of PID set 7 = All PID AT Upper Limit SP

(s19s aid 1V 10} Bulunjoiny) s1es aid 40} siuelsuo) aid buluiwisieq i-g

PID set 7
|—> To (7) FSP (Fixed SP)

PID set 6 upper limit

PID set 2 upper limit
PID set 2 % A ,_In this example, the FSP (fixed SP) is set here.

-------------------------------- (1) Autotuning SP of PID set 2 = FSP (fixed SP)
PID set 1 upper limit

PID set 1

Input indication range lower limit

(Bulunoiny) s1es aid IIv Bulunmony |-y 1-G

|1/| Precautions for Correct Use

If any of the starting point (fixed SP (FSP)), mean values of the starting and ending points for the
PID set automatic selection zone upper limits, and the ending point (All PID AT Upper Limit SP)
are in the zone for the same PID set, the following order of priority is used for the autotuning SP.

Fixed SP (FSP) > All PID AT Upper Limit SP > Mean value of PID set upper limits

Example: If both the fixed SP (FSP) and the All PID AT Upper Limit SP are in the zone for PID set 2,
the fixed SP (FSP) is the SP for autotuning PID set 2.
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® Operation Waveform Example

The waveform for autotuning all PID sets is shown below for when the zone for PID set 1 contains
the fixed SP (FSP) and the zone for PID set 8 contains the All PID AT Upper Limit SP.

The autotuning SP for each PID set is as follows:

Value * The lower limit is the FSP (fixed SP).

A * The upper limit is the value of the All PID AT Upper Limit SP parameter.
* For other PID sets, autotuning is executed in order for the PID sets using

the mean values between the automatic selection upper limits as the SPs.

(8) Autotuning SP of PID set 8
= All PID AT Upper Limit SP

PID set 7 upper limit
PV
(7) Autotuning SP of PID set 7

PID set 6 upper limit

PID set 2 upper limit

When autotuning for all PID
sets has been completed,
the fixed SP (FSP) is
returned to the previous
value for fixed SP operation.

(2) Autotuning SP of PID set 2
PID set 1 upper limit

(1) Autotuning SP
of PID set 1 = FSP

T T S T T YT TTT TTTT YT TR PPy,

» Time

5-14-2 Executing Autotuning for All PID Sets

This example provides the procedure to execute 100% autotuning for all of four PID sets.
Operating Flow

Preparing to Autotune All PID Sets Changing to Fixed SP Operation
| Selecting the Program Number | Program Setting Level N | Changing the SP Mode to Fixed SP| Adjustment Level

-

| Changing the PID Set No. to Automatic Selection | Program Setting Level | Starting Operation in Fixed SP Mode | Operation Level

L1

Executing Autotuning for All PID Sets
| Executing 100% Autotuning for All PID Sets | Adjustment Level

|SemngmeAutomat\cSelection Range Upper Limit for Each PID Set | PID Setting Level

-

| Setting the Reset Operation | Initial Setting Level

-

Advanced Function

| Setting the PID Set Automatic Selection Data -
Setting Level

-

Setting the Autotuning Starting and Ending Points

| Seting the Autotuning Starting Point (Fixed SP) | Adjustment Level

-

| Setting the Autotuning Ending Point (All PID AT Upper Limit SP) | Initial Setting Level

]
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Conditions

¢ Reset Operation = Stop control

¢ PID Set Automatic Selection Data = PV

e Program No.0=0

e PID Set No = 0 (Auto selection)

¢ PID 1 Automatic Selection Range Upper Limit = 200 (Range for PID set 1: Fixed SP to 200)

¢ PID 2 Automatic Selection Range Upper Limit = 400 (Range for PID set 2: 200 to 400)

¢ PID 3 Automatic Selection Range Upper Limit = 500 (Range for PID set 3: 400 to 500)

¢ PID 4 Automatic Selection Range Upper Limit = 1,320 (Range for PID set 4: 500 to All PID AT
Upper Limit SP)

¢ Fixed SP =100

e All PID AT Upper Limit SP = 600

Operating Procedure

I Preparing for Autotuning All PID Sets

(s19S aid IV 104 Bulunjoiny) s1as @id 10} sjuesuo) did buluiwieleq vi-s

® Selecting the Program Number (Program Setting Level)

1 Select the Display Program Selection parameter in Program | Program Setting Level
Setting Level.

Y

\

l~
h
“~

=1

Display Program
Selection

[
L
-
-
o

o )

2 Press the ®) or (@) Key to set 0 (program 0). I —
The default is . L.

_
~
i

-
R
o
-

-

il g

® Setting Automatic Selection of PID Sets (Program Setting Level)

1 After the above procedure, press the Key several times to | Program Setting Level

S18S dld IV 4o} Bulunjoiny Bunnoexg z-v1-g

select the PID Set No. parameter. CC
1. 11~ 14| Display Segment
ENA Selection
2 Press the (&) or (¥) Key to set 0 (automatic selection). o=
The defaultis . I~ l_z
1
L

Refer to 4-1-2 Moving to the Program Setting Level for the procedure to enter the Program Setting
Level.
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® Setting the Upper Limits of the Zones for the PID Sets (PID Setting Level)

1

Press the Key several times in the PID Setting Level to

PID Setting Level

select the PID 1 Automatic Selection Range Upper Limit ! ‘_,-',’, I PID 1 Automatic
J VLIL | Selection Range
parameter. {320 | Upper Limit
2 Press the (&) or (¥) Key to set 200. =TT
The default is the input indication range upper limit. l.l'lé’_ll_’g
Lt

Also set the PID 2 and 3 Automatic Selection Range Upper
Limit parameters in the same way.

*You cannot set the PID 4 Automatic Selection Range Upper Limit
parameter.

PID 2 Automatic
Selection Range
Upper Limit

PID 3 Automatic
Selection Range
Upper Limit

Refer to 4-1-4 Moving to the PID Setting Level for the procedure to enter the PID Setting Level.

® Setting the Reset Operation (Initial Setting Level)

1

Press the Key several times in the Initial Setting Level to

Initial Setting Level

select the Reset Operation parameter. P —
P P ,L\','_- ':, ,'V,' Reset Operation
SEaF
2 Press the (&) or (@) Key to set 5taf (stop control). DLCM
The default is 5taf (stop control). g
SEaF

Refer to 4-1-1 Moving to the Initial Setting Level for the procedure to enter the Initial Setting Level.

©® Setting the PID Set Automatic Selection Data (Advanced Function
Setting Level)

1

Press the Key several times in the Advanced Function
Setting Level to select the PID Set Automatic Selection Data
parameter.

Advanced Function Setting

Level

[

[y
Py

PID Set
Automatic
Selection Data

2

Press the &) or Key to set PV (process value).
The default is Fi (process value).

[
reor

1/
14

Refer to 4-1-6 Moving to the Advanced Function Setting Level for the procedure to enter the
Advanced Function Setting Level.
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I Setting the Autotuning Starting and Ending Points

@ Setting the Autotuning Starting Point (Fixed SP) (Adjustment Level)

1 Press the Key several times in the Adjustment Level to | Adjustment Level

select the Fixed SP parameter. cCo
I~ =11~ | Fixed SP

2 Press the ®) or (@) Key to set /00.
The default is .

Refer to 4-1-1 Moving to the Initial Setting Level for the procedure to enter the Adjustment Level.

@ Setting the Autotuning Ending Point (All PID AT Upper Limit SP) (Initial
Setting Level)

1 Press the Key several times in the Initial Setting Level to | Initial Setting Level

(s19S aid IV 104 Bulunjoiny) s1as @id 10} sjuesuo) did buluiwieleq vi-s

display the All PID AT Upper Limit SP parameter. L ,:“,:,H All PID AT
- 4 Upper Limit SP
L
2 Press the ®) or (@) Key to set 600, 1Y
The default is . (g |
RO

Refer to 4-1-1 Moving to the Initial Setting Level for the procedure to enter the Initial Setting Level.

I Changing to Fixed SP Operation

©® Changing the SP Mode to Fixed SP (Adjustment Level)
(The Reset Operation parameter must be set to stop control.)

1 Press the Key several times in the Adjustment Level to | Adjustment Level

select the SP Mode parameter. -
P CPMA spmode

FLF

S19S dld IV 40} Buiunioiny Bunnoexy g-41-G

2 Press the @ or Key to set F5P (fixed SP).
The default is P5F (program SP).

Refer to 4-1-1 Moving to the Initial Setting Level for the procedure to enter the Adjustment Level.
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® Starting Operation in Fixed SP Mode (Operation Level)
(The Reset Operation parameter must be set to stop control.)

1 Press the Key several times in the Operation Level to | Operation Level
display the Run/Reset parameter =D
play P ,'-\'-,'-\' Run/Reset
RSk
2 Press the &) or (@) Key to set FUN. 0 0O
The default is F5E (reset). Al -I‘:I
*Fixed SP operation is started. RN

I Executing Autotuning for All PID Sets

® Executing 100% Autotuning for All PID Sets (Adjustment Level)

1 Press the Key several times in the Adjustment Level to | Adjustment Level

select AT Execute/Cancel. o
J11- | AT Execute/Cancel
afFF
2 Press the (&) or () Key to select ALAZ (All PID 100% AT Exe- =T
cute/Cancel). i
AERZ

The default is oFF.
*Autotuning is executed for all of the PID sets.
Refer to 4-1-1 Moving to the Initial Setting Level for the procedure to enter the Adjustment Level.

|1/| Precautions for Correct Use

Canceling and Restarting Autotuning for All PID Sets

* Because autotuning is performed for all of the PID sets, time may be required to complete
autotuning.

* To cancel autotuning for all PID sets, set the AT Execute/Cancel parameter to AT cancel.
When you do, the PID constants of the PID sets for which autotuning has been completed will
be saved.

* To restart autotuning for all PID sets, set the fixed SP (FSP) in the zone for the PID set number
that was being autotuned when autotuning was canceled. Then execute autotuning for all PID
sets again. This will cause autotuning for all PID sets to start again from the PID set where it
was canceled.
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5-15 Program-related Functions

This section describes the following program-related functions.
¢ Advance

e Segment Jump

e Hold

¢ Wait

* Program Repetition

e Program Links

e SP Shift

¢ Time Signals

¢ Program End Outputs

¢ RUN Output

e Stage Outputs

e PV Start

e Standby Operation

e SP Mode Switch

e SP Tracking

e Changing Programs during Operation
¢ QOperations Related to Other Functions

5-15-1 Advance

The advance operation moves the program to the start of the next segment.

e An advance operation moves the program forward to the end of the present segment each time the
Advance parameter is set to ON. The Advance parameter turns OFF after the next segment has
been reached.

Note 1 This function cannot be performed with a key operation. Use a segment jump (segment num-

ber) for a key operation.

2 The advance operation cannot be executed at the following times:
During reset status, during standby status, during autotuning, and when the Operation End
Operation parameter is set to Continue.

suoljoung pajejas-welsboid Gi-§

douUeApY |-G1-G

® Related Parameters
Advancing with an Event Input

Parameter . .
name Display Setting range Default Level
Ev- 1 Event Input Assignment 1:
Ev-¢ RR- 1
i‘;:gn'rr;‘;ft g i AdY: Advance E’,;‘;”t Input Assignment 2: Initial Setting Level
EV-5 Event Input Assignment 3 to 6:
EV-R NaNE
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5-15-2 Segment Jump

You can force a jump to a specified segment.

¢ This function can be perfor

med only with a key operation.

e When you change the Segment No. parameter (Operation Level), operation will jump to the start of

the specified segment.

Note: The segment jump operation cannot be executed at the following times:
During reset status, during standby status, during autotuning, and when the Operation End Operation

parameter is set to Co

® Related Parameters

ntinue.

Parameter Display Setting range Default Level
name
Segment cr Specify the segment number. .
Number oEG 0 to Number of segments used — 1 Operation Level
5-15-3 Hold

You can force program execution to pause.
e Timing is stopped when the Hold parameter (Operation Level) is set to ON and restarted when the

Hold parameter is set to OFF.

¢ The hold status is canceled at the following times:
When the Hold parameter (Operation Level) is set to OFF (hold cancel), when the Run/Reset
parameter is set to Run or Reset, or when program operation is completed for an advance operation
e If an advance operation is executed during a hold, the hold is continued from the beginning of the

next segment.

e During hold status, Hal d will alternate with the normal value on the No. 2 display if the PV is
displayed on the No. 1 display. The alternating display will stop when the hold status is cleared.

Normal Status Hold Status
Example: ,_-“_-,.,'_,' ';“-'IL" Alternately
i displayed.
Process Value/ 100.0 Hald <= (000
|

Note: The hold operation cannot be executed at the following times:
During reset status, during standby status, during autotuning, and when the Operation End Operation

parameter is set to Continue.

@ Additional Information

Priority of Flashing and Alternating Displays on No. 2 Display

The priority of flashing displays and alternating displays is as follows:
1. Alternating displays during SV status display
2. Alternating displays/hold display during program end output
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® Related Parameters
Pausing Program Operation with a Key Operation

Parameter

name Display Setting range Default Level

- ai: SFF
Hold Hold gF“Fl-Iglc?ld clear N Operation Level

Pausing Program Execution with an Event Input

Parameter . .
name Display Setting range Default Level g
Event Input :
Ey- 1 Assignment 1: S
RR- 9
Ev-e Event Input 3
Eventinput  |E¥-3 | HLd ! Hold/Clear Hold vent npu Initial Setting 3
. i Ve Assignment 2: o
Assignment Ev-4 HLdZ: Hold . Level 3
£y - 5 Hdl/ o
o Event Input g
R Assignment 3 to e
6: NaNE ]
(7]

Pausing Program Operation with the PF Key

Parameter Display Setting range Default Level

name o
SHEL Advanced o
PF Setting PF Hal d: Reverse Hold/Clear Hold Function Setting -
Level §

5-15-4 Wait

You can prevent execution from moving to the next segment at the end of a segment if the difference

between the PV and the present set point (PSP) is not within a preset range. Use this operation to

restrict the PV as a condition for moving to the next segment.

¢ The preset range is called the wait band. Set the wait band in the Wait Band parameter (Adjustment
Level). The wait operation is not performed if the wait band is set to OFF.

* As soon as the deviation enters the wait band, the program moves to the next segment.

SP
A
End of segment End of wait
vy ) Y
+ Wait operation SP
————————— PV
Wait Band

Wait Band

Current segment Next segment

i i > Time
Timing stopped.  Timing started.
Note The wait operation is not performed if it is disabled by an event input.
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® Related Parameters
Enabling Waiting and Setting a Wait Band

Parameter Display Setting range Default Level
name
. Temperature input: . { to 995.9°C or °F, | ofF .
N - ‘L,
Wait Band Wt -h Analog input: 5.7 { to 99,99 Adjustment Level

Enabling and Disabling Waiting with an Event Input

Parameter Display Setting range Default Level
name
Event Input
v Assignment 1:
El/ - FF— |
Ev-c Even't Input
Bentinput = | £/ 1,101 . \nait Enable/Disable Assignment 2: | il Setting
Assignment EV-H Ady Level
? :g Event Input
’ Assignment 3 to
6: NaNt

5-15-5 Program Repetition

You can repeatedly execute the same program.

» Setting program repetitions automatically restarts execution of the same program from segment 0
after the final segment is executed. You can set the number of program repetition to up to 9,999 rep-
etitions. Set the number of program repetitions in the Program Repetitions parameter (Program Set-
ting Level).

¢ The number of executions will be one more than the specified number of program repetitions.

¢ If the Program Repetitions parameter is changed to a smaller number during program operation, the
currently executing program will be executed to the end and then the program will stop.

® Related Parameters

Parameter name | Display Setting range Default Level
Program Repetitions | #PE 0 to 9555 Program Setting Level

[iu]

5-15-6 Program Links

You can specify the number of the next program to execute when execution of a program is completed.

* When the last segment is executed, execution will move to segment 0 of the program specified in the
Program Link Destination parameter (Program Setting Level). Operation will be ended if the Program
Link Destination parameter is set to END.

* If a program repeat operation is also set, the program link will start after the program repetition
operation has been completed.

¢ If the current program number is specified in the Program Link Destination parameter, the program
will be repeated indefinitely.

* After all programs have been executed, operation will be according to the setting for the Operation
End Operation parameter.

® Related Parameters

Parameter name Display Setting range Default Level
Program Link Destination | LN ENd, D to 7 ENd Program Setting Level
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5-15-7 SP Shift

You can shift the program patterns vertically. The shift is applied to all of the programs.
e The program SP is shifted by the amount set in the Program SP Shift Value parameter (Adjustment
Level).

SP
A

After shifting

Before shifting

Program SP Shift Value

suoljoung pajejas-welsboid Gi-§

> Time
® Related Parameters
Parameter Display Setting range Default Level
name
zg?ﬁrszu? PSPS | - 199910 9999 g ’L*:\jljtmem

5-15-8 Time Signals

You can set an output that turns ON after the ON time has elapsed from the start of the specified seg-
ment and then turns OFF after the OFF time has elapsed from the start of the specified segment.

* You can assign this function to either an auxiliary output or a control output.

¢ You can set two different time signals for each program.

SP
A

HUS dS Z-G1-S

> Time

ON time !
—

Time signal output

OFF time

¢ Set the segments for which the time signals are to be started in the Time Signal 1 and 2 Set Segment
parameters (£5 /5 and £525) (Program Setting Level). The default is 0.

¢ Set the ON/OFF timing in the Time Signal 1 and 2 ON Time parameters (a/ | and aMNZ) and Time
Signal 1 and 2 OFF Time parameters (aF { and of £) (Program Setting Level). The default is 0.00.

¢ ON Conditions
¢ |f the OFF time is shorter than the ON time, the output remains ON from when the ON time has

elapsed until the next OFF condition.
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¢ If an advance operation is executed, a time equivalent to the set program time will be considered
to have elapsed. For example, if an advance operation is executed before the ON time elapses in
the above figure, the output remains ON from the start of the next segment until the OFF time has
elapsed.
* The time signals will turn OFF at the following times.
e During a reset
¢ If one program execution has been completed when program repetitions or a program link has been
set
¢ |f the Operation End Operation parameter is set to Fixed SP Mode and the program ends
e When the ON time and the OFF time are the same
¢ The time signal timer stops during hold, wait, and autotuning operations.

® Related Parameters

Parameter Display Setting range Default Level
name
Time Signal 1 , - , . .
ES IS i to 3 ! (number of segment for time - Program Setting
and 2 Set . 4
ESZS signal) Level
Segment
Time Signal 1 al | {00 to 99.55, Hours.minutes or R Program Setting
and 2 ON Time | aNd minutes.seconds He Level

Time Signal 1

af | 0.00 to 5.55, Hours and minutes, or R Program Setting
and 2 OFF - . [ARAIN)
) afFd minutes and seconds Level
Time
Auxiliary Output
1 Assignment:
ALM
Auxiliary Output
2 Assignment:
Auxiliary Sib | ZLX’i’I‘jiar Outout
Output 1 to 4 SubS . y p
Assignment or | 5t/b3 3 Assignment: Advanced
U ESiorts? ALMI* Function Setting
Control Output | 5libH o
L Aucxiliary Output | Level
1102 oliE | 4 Assignment:
Assignment allkd 9 '

AL MY

Control Output 1
Assignment: a*
Control Output 2
Assignment:
NoNE*

*  Refer to 6-10 Advanced Function Setting Level for details on assigning auxiliary outputs and control outputs.
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5-15-9 Program end outputs

You can set an output to turn ON when a program ends (i.e., at the end of the last segment) and then

turn OFF after a specified time.

¢ You can assign this function to either an auxiliary output or a control output. If you do not assign this
function, no output is made and only F.ENd and the SP are displayed alternately.

Last segment

> Time

Program end
outputs

suoljoung pajejas-welsboid Gi-§

Program End ON Time

e The program end output occurs at the end of the last segment of the last program execution if
program repetitions or a program link is set.

e The pulse width of the program end output is set using the Program End ON Time parameter. The
setting range for the Program End ON Time parameter is 0.0 to 10.0 s. The default is 0.0.

e If the Program End Output Time parameter is set to ON, the output will remain ON until the
Run/Reset parameter is changed to Run. If the Operation End Operation parameter is set to Reset
and the power is reset or you move from the Initial Setting Level to the Operation Level while the pro-
gram end output is ON, the program end output will turn OFF.

e The program end output is turned OFF if the Run/Reset parameter is changed to Run. If the Opera-
tion End Operation parameter is set to Fixed SP Control and the SP Mode is changed to Program SP
Mode after the end of program operation, the program end output will turn OFF.

e If the power supply is turned OFF, a software reset is performed with a operation command via
communications, or you change from a level where control is executed to a level where control is
stopped while the program end output is ON, the program end output will turn OFF.

¢ Display at the Program End
When the program ends, the process value will be displayed on the No. 1 display* and the set point
and F.ENd will be alternately displayed on the No. 2 display at 1-s intervals.

* The PV is displayed for the following settings: PV/SP, PV only, or PV/MV.

sindino pus welibold 6-G1-G

,' ,-' ,’ "I ,' Alternately
~ 1 displayed.
FEND| «— 200
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® Related Parameters

Parameter . .
anaamzte Display Setting range Default Level
Auxiliary Output
1 Assignment:
ALM
Auxiliary Output
2 Assignment:
Auxiliar 2 | i
Outout }1/ 04 SUbS Auxiliary Output
Ass?gnment or L3 3 Assignment:
SukH PEN: P tput ALMI*
Control Output ‘_‘,“,“ , = fogram end outpu - Advanced
allk | Auxiliary Output . .
1to2 s : . Function Setting
. alk? 4 Assignment:
Assignment ' m Level
LMY
Control Output 1
Assignment: o*
Control Output 2
Assignment:
NaNE*
alN: Output continuously.
gﬁg;nn; End PENA £.0: No output. i
O lto 0.0
5-15-10 RUN Output
You can set an output to turn ON in run status and OFF in reset status.
¢ You can assign this function to either an auxiliary output or a control output.
® Related Parameters
Pa;:nr::ter Display Setting range Default Level
Auxiliary Output
1 Assignment:
ALM
Auxiliary Output
2 Assignment:
Auxiliary Suk LM.E.*
Output 1 to 4 Lk Auxmgry Output
Assignment or b3 3 Assignment: Advanced
FLN: RUN Output AL M= Function Setting

Control Output
1to2
Assignment

Auxiliary Output | Level

4 Assignment:

AL MY*

Control Output 1

Assignment: o*

Control Output 2

Assignment:

NaNE*

Note: Refer to 6-10 Advanced Function Setting Level for details on assigning auxiliary outputs and control
outputs.

= CZ
[ W,

[ I W T R I W

. g

o oo
fing
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5-15-11 Stage Outputs

A pulse is output for one second from the beginning of each segment.
¢ You can assign this function to either an auxiliary output or a control output.

SP
4

> Time

Stage
output

—_— 14_
1s
Note If the power supply is turned OFF, a software reset is performed with an operation command
through communications, or the Initial Setting Level is entered while the stage output is ON, the
stage output will turn OFF.

® Related Parameters

Parameter . -
aramete Display Setting range Default Level
name

Auxiliary Output
1 Assignment:
ALM =
Auxiliary Output
2 Assignment:
AL MI*

Auxiliary alib i A'l_Jx'iiar Output

Output 1to4 | 5ib2 ary up

- L3 3 Assignment: Advanced
Assignmentor | 5iib3 - ) . .
iU StL: Stage output AL MF* Function Setting
Control Output | 5454 o
R Auxiliary Output | Level

1to2 olit | 4 Assignment:

Assignment alk? ' 9 '
T LIILI*
Control Output 1
Assignment: o*
Control Output 2
Assignment:
NaNE*

5-15-12 PV Start

With the PV start operation, program operation starts at the first SP in the program pattern that matches

the PV (i.e., in the middle of the program).

For example, if you reset program operation and want to restart immediately from the middle of the pro-

gram, you can use this operation to save time in comparison with starting operation from the beginning

of the program.

¢ To use the PV start operation, set the PV Start parameter (Initial Setting Level) to a PV start.
However, if the Reset Operation parameter is set to stop control and step time programming is set,
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5 Advanced Operations

only the SP start option can be set (because in this case program operation will always start from the

process value (PV)).

* Set the PV Start parameter (Initial Setting Level) to one of the following settings.

e SP Start (Default)
Program operation is started from the beginning.

However, the set point when program operation starts is as follows:

Reset Operation
Stop control Fixed .SP
operation
Step time . Segment 0 SP
programming
Rate of rise Process value
programming (PV)
e PV Start

Program operation starts at the first SP that matches the PV from the start of operation (i.e., from
the middle of the program).

If the PV does not match any SP in the program, operation starts at the beginning of the program.

An example of the operation when the PV Start parameter (Initial Setting Level) is set to a PV start is

given below.

Example: The first position where the PV and the SP match is in segment 3. From there, the program
is indicated by a bold line. The program segments prior to that position are ignored.

SP

Segmenfs ignored.§

Segment 0 Segment 1 Segment 2 Segment 3 Segment 4 Segment 5

PV at start
of operation

I

: Operatiori started.

> Time
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r_l/l Precautions for Correct Use

If the reset operation is fixed SP control, rate of rise programming is set, and segment 0 is a step
segment, the program pattern includes everything from the fixed SP (the SP for starting program
operation) to the SP for segment 0 (step segment).

Therefore, a PV start is not performed if the PV at the start of operation is between the fixed SP
and the SP for the segment 0 step segment, as shown in the following diagram. Program opera-
tion will start from the SP of the segment 0 step segment.

Segment 0 Sf
(step segment) e
PV )
Operation starts here,
Fixed SP i.e., the PV start operation is not used.
(Reset operation

= Fixed SP operation) > Time

Reset

@ Additional Information

e For the PV start operation, operation starts from the first point in the middle of the program
when the SP and PV are equal. If you want to start from the PV when starting segment 0, do
not use the PV start operation. Rather, set the program setting method to rate of rise program-
ming and set the reset operation to stop control.

¢ If program repetitions or program links are set, the PV Start operates only for the first program
execution.

® Related Parameters

P . .
arameter Display Setting range Default Level
name
Py PV Start
=4 ! cp - .
PV Start vhE 5P. SP Start g Initial Setting Level

5-15-13 Standby Operation

You can delay the start of program operation.

e |f the standby operation is set, the program does not start until the time set for the Standby Time
parameter (5£h) (hours and minutes, or days and hours) has elapsed after changing from reset
status to run status.

¢ The following conditions apply to operation during standby status:

¢ The indicators and status displays will show run status.

¢ |f the Reset Operation parameter is set to stop control, the MV at reset will be output from the
control output. If the Reset Operation parameter is set to fixed SP operation, the fixed SP will be
output.

¢ Hold, advance, and autotuning operations cannot be used if the Reset Operation parameter is set
to stop control.
If autotuning is executed when the Reset Operation parameter is set to fixed SP operation, the
remaining standby time during autotuning execution will be retained.
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5 Advanced Operations

¢ If the power is interrupted during standby status, the remaining standby time is held (if the Startup
Operation parameter is set to Continue or Manual and the program was running and with manual

operation before the power was interrupted).

® Related Parameters

Pa:l:r:‘zter Display Setting range Default Level
nnn H

Standby Time | 5th EEE :g gggg Egg;;_sﬁr;::z)t%) a.an Adjustment Level
Standby Time | . ,, | H-M: Hours.Minutes B Advanced -

. 5-u H-M Function Setting
Unit o -H: Days.Hours

Level

Monitoring the Remaining Standby Time

Pa:l:r:‘zter Display Setting range Default Level
Remaining T .

. - 0.00 to 95.55 (hours.minutes) .

;t::icti:ry Time | SEAM 000 to 39,23 (days.hours) Operation Level

5-15-14 Changing the SP Mode

¢ You can change the SP mode if the reset operation is set to stop control.
e The following figure shows an example of changing between Program SP Mode and Fixed SP Mode

during program operation.

SP
A
~ PSP i FSP i PSP R
FSP—PSP
PSP-FSP | !
FSP changed.|
: > Time
Segment N i Segment N+1

e The procedure for the above operation is given below.

1 Segment N is changed from Program SP Mode to Fixed SP Mode.

2 The fixed SP is changed.

3 Operation is changed from Fixed SP Mode to Program SP Mode in segment N+1.
e The program will not start if the Reset Operation parameter is set to stop control and the setting of the
Run/Reset parameter is changed to Run in Fixed SP Mode.
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® Related Parameters

Changing between Program SP Mode and Fixed SP Mode with a Key

Operation
Parameter . -
Display Setting range Default Level
name
F5F: Program SP .
M PaP
SP Mode SPMd £GP Fixed SP 5 Adjustment Level

Changing between Program SP Mode and Fixed SP Mode with an Event Input o
(3]
Parameter Display Setting range Default Level é’
name Q
Event Input §
Ey- 1 é\;sgnment 1: %
E;‘/ —'_j A ] g
Event Input Ev-3 5PM: Program SP Mode/Fixed SP Evept Input i . g
. i Assignment 2: Initial Setting Level 3
Assignment Ev-H Mode » 2
Ey-§ Ady g
o Event Input o

R Assignment 3 to

6: NaNE

Note: When the reset operation is Fixed SP Mode, you can change between run status and reset status to
change between Program SP Mode and Fixed SP Mode.

5-15-15 SP Tracking

You can use SP tracking to prevent rapid changes in the set point when you change from Program SP
Mode to Fixed SP Mode. With SP tracking, the program SP when you change the mode is used as the

fixed SP.
Note: This function does not operate when you change from Fixed SP Mode to Program SP Mode.

Buniorll S GL-GL-S

e SP tracking will operation if the SP Tracking parameter (Advanced Function Setting Level) is set to
ON.

¢ The following figure shows the operation with and without SP tracking when the mode is changed
from Program SP Mode to Fixed SP Mode.

SP SP
A
PSP FSP PSP FSP
FSP |---mmmeeee e Aoees :
yy > Time yy > Time
PSP changed to FSP. PSP changed to FSP.
With SP Tracking Without SP Tracking
® Related Parameters
Parameter . .
Display Setting range Default Level
name
oM Enabled - Advanced Function
i sreR |2 FF
SP Tracking - 5FF: Disabled N Setting Level
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5-15-16 Operations Related to Other Functions

I Changing to Manual Mode during Operation and Operation for
Errors

In the following cases, timing of program progression is continued.

¢ When you change to Manual Mode during program operation

¢ When an input error occurs during program operation

¢ When a potentiometer input error occurs during program operation

I Operation When Moving to the Initial Setting Level

If you move to the Initial Setting Level, program operation will stop, the control outputs will turn OFF, and

the following outputs will turn OFF: time signal outputs, program end output, run output, and stage out-
put.
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5-16 Output Adjustment Functions

5-16-1 Output Limits

¢ Qutput limits can be set to control the output using the upper and lower limits to the calculated MV.
e The following MV takes priority over the MV limits.

Manual MV*
MV at Reset
MV at PV error
Output 4
L= 100%
MV upper limit -

MV lower limit

7
___7 0%

>
>

suonoung uawisnipy indinQ 91-§

*  When the manual MV limit is enabled, the manual MV will be restricted by the MV limit.

¢ For heating/cooling control, upper and lower limits are set for overall heating/cooling control. (They
cannot be set separately for heating/cooling.)

A

Output |Heating MV Cooling MV
T~ "7 /A

MV lower limit T T T Tt

spwi IndinQ  1-91-G

MV upper limit [ ~ —\

5-16-2 MV at Reset

You can set the MV to use during reset status.

To set the MV at Reset parameter, use the parameter mask settings and set the MV at Reset parameter

(Advanced Function Setting Level) to dc 57 (unmask).

e Standard Models
For heating/cooling control, the MV at stop will apply to the cooling side if the MV is negative and to
the heating side if the MV is positive. The default is 0.0, so an MV will not be output for either
standard or heating/cooling control.

¢ Position-proportional Models
You can select between open, close, and hold for floating control or when the Direct Setting of
Position Proportional MV parameter is set to OFF. For open, only the open output turns ON. For
close, only the close output turns ON. For hold, both the open output and close output turn OFF. The
default setting is hold, so both outputs are turned OFF. If you set the Direct Setting of Position
Proportional MV parameter to ON for close control, you can specify the valve opening. The default
setting is 0.0, which means that the open output and close output will be adjusted so that the valve
opening will go to 0.
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® Related Parameters

Parameter Setting range Unit | Default
MV at Reset | Standard control: -5.0 to 105.0
Heating/cooling control: —105.0 to 105.0
Position-proportional Control
Direct Setting of Position Proportional MV parameter set to ON for close
control: -5.0 to 105.0 % or | 0.0or
Floating control or Direct Setting of Position Proportional MV parameter set | none | HOLD

to OFF:

CLOS (Control output 2 turns ON.)

HOLD (Control outputs 1 and 2 turn OFF.)
OPEN (Control output 1 turns ON.)

Note: The order of priority in respect to the manual MV and the MV at PV error is as follows: Manual MV > MV

at Reset > MV at PV error.

* If the Direct Setting of Position Proportional MV parameter is set to ON, the operation is as shown

below when there is a potentiometer input error.

MV at Reset > 100: Open output turns ON.
MV at Reset < 0: Close output turns ON.

For any other MV at Reset, both the open output and close output will turn OFF.

5-16-3 MV at PV Error

You can output a fixed MV when an input error or a pote

ntiometer error for close control occurs. To set

the MV at PV Error parameter, use the parameter mask settings and set the MV at PV Error Addition
parameter (Advanced Function Setting Level) to dio 5F (unmask). In reset status, the setting of the MV

at Reset parameter takes priority. With manual operation
e Standard Models

, the manual MV takes priority.

For heating/cooling control, the MV at PV Error will apply to the cooling side if the MV is negative and

to the heating side if the MV is positive. The default
standard or heating/cooling control.

¢ Position-proportional Models
You can select between open, close, and hold for f

is 0.0, so an MV will not be output for either

loating control or when the Direct Setting of

Position Proportional MV parameter is set to OFF. For open, only the open output turns ON. For
close, only the close output turns ON. For hold, both the open output and close output turn OFF. The

default setting is to hold, so both outputs are turned

OFF. If you set the Direct Setting of Position

Proportional MV parameter to OFF for close control, you can specify the valve opening. The default

setting is 0.0, which means that the open output and
opening will go to 0.

close output will be adjusted so that the valve

Parameter Setting range Unit | Default
MV at PV Error Standard control: -5.0 to 105.0
Heating/cooling control: —105.0 to 105.0
Position-proportional Control
Direct Setting of Position Proportional MV parameter set to ON for
close control: 5.0 to 105.0 % or 0.0 or
Floating control or Direct Setting of Position Proportional MV param- | none | HOLD

eter set to OFF:
CLOS (Control output 2 turns ON.)

OPEN (Control output 1 turns ON.)

HOLD (Control outputs 1 and 2 turn OFF.)

Note: The order of priority is as follows: Manual MV > MV at reset > MV at PV error.
¢ |f the Direct Setting of Position Proportional MV parameter is set to ON, the operation is as shown

below when there is a potentiometer input error.

MV at PV error > 100: Open output turns ON.
MV at PV error < 0: Close output turns ON.

For any other MV at PV error, both the open output and close output will turn OFF.
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e The order of priority of the MV is illustrated in the following diagram.

5

MV lower limit

MV upper limit MV at PV Error Manual MV*
l RUN/Reset
w O =) O
_—0O— 077 | ~——O [ Output
PO |, O O )
calculations 4
Input error Auto/Manual
Time Potentiometer input
error (close control)
MV at Reset

* When the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower limit to the

MV upper limit.
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5-17 Using the Extraction of Square Root
Parameter

5-17-1 Extraction of Square Roots

¢ For analog inputs, the Extraction of Square Root parameter is provided for

Extraction of Square Root inputs so that differential pressure-type flow meter signals can be directly
Enable input.
el Ta] e The default setting for the Extraction of Square Root parameter is OFF. The
0y Extraction of Square Root Enable parameter must be set to ON in order to use
aFF this function.

¢ |f the PV input (i.e., the input before extracting the square root) is higher than
0.0% and lower than the low cut point set in the Extraction of Square Root
Low-Cut Point parameter, the results of extracting the square root will be 0.0%.

Extraction of Square Root
Low-cut Point

cCood If the PV input is lower than 0.0% or higher than 100.0%, extraction of the
b ‘n‘ . square root will not be executed, so the result will be equal to the PV input.
u.u The low-cut point is set as normalized data for each input, with 0.0 as the

lower limit and 100.0 as the upper limit for the input setting range.

Extraction of
square root

100% FS

A

/ Extraction of square E
root low-cut point

"
/ »

0 100% FS
Argument 1 (Input Data)

Parameter name Setting rage Unit Default Level
Extraction of Square OFF: Disabled, OFF Initial Setting Level
Root Enable ON: Enabled
Extraction of Square 0.0 to 100.0 % 0.0 Adjustment Level
Root Low-cut Point

This procedure sets the Extraction of Square Root Low-cut Point param-
eter to 10.0%.
The input type must be set for an analog input.

Operating Procedure
* Enabling Extraction of Square Roots

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

. n . — — | Extraction of
display S8R (Extraction of Square Root Enable). I__“l_wlll_\l Square

| Root Enable

af

2 Press the® or Key to select o/ (Enabled). Cro
The default is aFF (disabled). ~un

o
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e Setting the Extraction of Square Root Low-cut Point

1 Press the (<) Key several times in the Adjustment Level to dis- Adjustment Level

RP i - int). I 101101 | Extraction of
play S4RP (Extraction of Square Root Low-cut Point) SR Shtare Root

0l Low-cut Point

2 Press the (®) or () Key to set the value to 10.0. el aTala
The default is 0.0 (%). )

Jajaweled jooy aJtenbg jo uonoesyxg ayy buisn Z1-§

s100Y a4enbg Jo UonoBAIXT L-/1-S
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5-18 Setting the Width of MV Variation

5-18-1 MV Change Rate Limit

MV Change Rate
Limit

]

)
"
n
L.

=
-

3

=

!

e The MV change rate limit sets the maximum allowable width of change per
second in the MV (or the change per second in the valve opening for a
Position-proportional Model). If the change in the MV exceeds this setting, the
MV will be changed by the MV change rate limit until the calculated value is
reached. This function is disabled when the setting is 0.0.

¢ The MV change rate limit does not function in the following situations:
¢ In Manual Mode
e During AT execution
e During ON/OFF control
e While resetting (during MV output when resetting)

* During MV at PV Error output

Parameter name

Setting rage Unit Default Level

MV Change Rate Limit

0.0to 100.0 Yols 0.0 Adjustment Level

5-72
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This procedure sets the MV change rate limit to 5.0%/s. The related
parameters are as follows:
PID ON/OFF = PID

Operating Procedure
e Setting 2-PID Control

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display CNEL (PID ON/OFF). CNE

1 | PID ON/OFF

2 Press the (&) or @) Key to select P_d (PID). Y
The default is PCd (PID control). L

¢ Setting the MV Change Rate Limit

1 Press the (<) Key several times in the Adjustment Level to dis-

play aRL (MV Change Rate Limit). =] | Mv change
Rate Limit

-
L
-

o3
P}

uonelep AIN 0 YIpIW 8yl Bumes 8-

2 Press the (&) or (@) Key to set the value to 5.0.
The default is 0.0 (%/s).

{
I

)

UL
=
;==

LM
3

ywr aley abueyy AN 1-81-G
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5-19 Setting the PF Key

5-19-1 PF Setting (Function Key)

PF Setting (Advanced * Pressing the PF Key for at least one second executes the operation set in the
Function Setting Level) PF Setting parameter. The default is SHFE (digit shift).
[y
[N
SHFE
Set value Display Setting Function
OFF afF Disabled Does not operate as a function key.
RUN LN RUN Specifies RUN status.
RST RSk Reset Specifies resetting.
_ Run/Reset Specifies reversing operation status between Run and
R-R R-R
Reset.
HOLD Hald Hold/Clear Hold glp;egfies reversing operation status between Hold and Hold
aL 100% AT Specifies reversing the 100% AT Execute/Cancel status.*1
AT-2 AE-°2
Execute/Cancel
aL 1 40% AT Specifies reversing the 40% AT Execute/Cancel status.”1 *4
AT-1 AE- |
Execute/Cancel
ATA2 ALAz All PID 100% AT Exe- Specifies*reversing 100% AT execute/cancel status for all
cute/Cancel PID sets.*1
Lo All PID 40% AT Exe- | Specifies reversing 40% AT execute/cancel status for all PID
ATA1 RER e
cute/Cancel sets.*1*4
LAT LAE Alarm Latch Cancel | Specifies canceling all alarm latches.*2
A-M A-M Auto/Manual Specifies reversing the Auto/Manual status.*3
Monitor/Setting Item | Specifies the monitor/setting item display. Select the monitor
PFDP PFdP setting item according to the Monitor/Setting Item 1 to 5
parameters (Advanced Function Setting Level).
SHFT SHEE Digit Shift Operates as a Digit Shift Key when settings are being
changed.

*1 When AT cancel is specified, it means that autotuning is canceled regardless of the type of autotuning that is
currently being executed.
*2 Alarms 1 to 4, the HB alarm, and the HS alarm are cancelled.
*3 For details on auto/manual operations using the PF Key, refer to 5-11 Performing Manual Control.
*4 AT-1 or ATA1 can be set for heating/cooling control or floating position-proportional control, but the function is
disabled.
Note1: Pressing the PF Key for at least one second executes operation according to the set value.
(However, if Digit Shift is set, operation will be in less than one second.) When the Monitor/Setting
Item parameter is selected, however, the display is changed in order from Monitor/Setting Item 1 to 5
each time the key is pressed.
2: This function is enabled when PF Key Protect is OFF.
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® Monitor/Setting ltem

Monitor/Setting ltem 1
(Advanced Function Setting

Level) Setting the PF Setting parameter to the Monitor/Setting ltem makes it
—— possible to display monitor/setting items using the &9 Key. The following table
,'-','— ,_-,’ ,' ltem 5 shows the details of the settings. For setting (monitor) ranges, refer to the
;f‘_-,“_:' applicable parameter.
0
. Remarks
Set value Setting Monitor/Setting Display

0 Disabled
1 E\é./lezsizggram No. Monitor and Segment Can be set. (SP)" g

B . ©
e e
3 PV/SP/MV (Cooling) Can be set. (SP)" - a
4 PV/SP/Remaining Segment Time Can be set. - %
5 Program Number Can be set. PRG R
6 Segment No. Monitor Can be set. SEL E
7 Remaining Standby Time Monitor Can be set. SLLM
8 Elapsed Program Time Monitor Can be set. PROE
9 Remaining program time monitor Can be set. PROR
10 Elapsed Segment Time Monitor Can be set. SEL
11 Remaining Segment Time Monitor Can be set. SELR o
12 Program Execution Repetitions Monitor Can be set. RPEM o
13 Proportional band Can be set. * P ;
14 Integral time Can be set. 0 a
15 Derivative time Can be set. * %
16 Proportional Band (Cooling) Can be set. *[-F <
17 Integral Time (Cooling) Can be set. -0 :51
18 Derivative Time (Cooling) Can be set. *[-d %
19 Alarm value 1 Can be set. AL- 1 %
20 Alarm value upper limit 1 Can be set. AL IH =
21 Alarm value lower limit 1 Can be set. AL L
22 Alarm value 2 Can be set. AL-¢2
23 Alarm value upper limit 2 Can be set. ALZH
24 Alarm value lower limit 2 Can be set. ALZL
25 Alarm value 3 Can be set. AL-3
26 Alarm value upper limit 3 Can be set. AL 3H
27 Alarm value lower limit 3 Can be set. AL 3L
28 Alarm value 4 Can be set. AL-H
29 Alarm value upper limit 4 Can be set. ALYH
30 Alarm value lower limit 4 Can be set. ALHL

*1 With the E5SCC-T, only the PV and SP can be displayed.
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Setting Monitor/Setting Iltems

Pressing the Key in either the Operation or Adjustment Level displays the applicable
monitor/setting items. Press the Key to display in order Monitor/Setting Iltems 1 to 5. After
Monitor/Setting ltem 5 has been displayed, the display will switch to the top parameter in the
Operation Level.

Note1: Items set as disabled in the Monitor/Setting Items 1 to 5 parameters will not be displayed, and the
display will skip to the next enabled setting.
2: While a monitor/setting item is being displayed, the display will be switched to the top parameter in
the Operation Level if the (@ Key or the (© Key is pressed.

This procedure sets the PF Setting parameter to PFDP, and the Moni-
tor/Setting Item 1 parameter to 19 (Alarm Value 1).

Operating Procedure
¢ Setting the PF Key

1 Press the Key several times in the Advanced Function Set- Advanced Function Setting

. . . Level
ting Level to display PF (PF Setting). —
FF | PF Setting
SHFE
2 Press the ®) or (¥) Key to select PFdP (Monitor/Setting Iltem). T
The default is SHFE (digit shift). I
PFdFP

¢ Setting the Monitor/Setting ltems

Advanced Function Setting

1 Press the Key several times in the Advanced Function Set- Level

ting Level to display PFd { (Monitor/Setting Item 1).

h ,_,' ,' Monitor/Setting
)| Item 1

2 Press the (&) or (¥) Key to select 19 (Alarm Value 1).

The default is 1 (PV/SP/program number and segment number). o
o

3 Return to the Operation Level and press the Key to display Monitor/Setting Item Level

AL - | (Alarm Value 1).

—
-

Monitor/Setting

]
]
- Item Display 1

-
-
J ==
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5 Advanced Operations

5-20 Displaying PV/SV Status

5-20-1 PV and SV Status Display Functions

® PV Status Display Function (Advanced Function Setting Level)
The PV on the No. 1 display in the PV, PV/SP, PV/Manual MV, or PV/SP Manual MV Display and the
control or alarm status specified for the PV status display function are alternately displayed in 0.5-s
cycles.
e PV
e PV/SP*
e PV/Manual MV (Valve Opening)
e PV/SP/Manual MV (Valve Opening)
*  This includes when the PV/SP is selected for the Monitor/Setting ltem parameter.

snjels AS/Ad Buikeidsia 0z-S

Set value Display Function
OFF aff No PV status display
Manual MANL MANU is alternately displayed during manual control.
Reset RSk RST is alternately displayed while operation is in reset status.
Alarm 1 ALM ALM1 is alternately displayed during Alarm 1 status.
Alarm 2 ALme ALM2 is alternately displayed during Alarm 2 status.
Alarm 3 ALM3 ALMB3 is alternately displayed during Alarm 3 status.
Alarm 4 ALMY ALM4 is alternately displayed during Alarm 4 status.
Alarm 1 to 4 OR status | ALM ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.
Heater Alarm HA HA is alternately displayed when an HB alarm or HS alarm is ON.
Standby Sth STB is alternately displayed while operation is on standby.

Note: The default is OFF.

Example: When RST Is Selected for the PV Status Display Function

Normal When Run/Reset Parameter
Is Reset
| Alternating
- S display
11 IC ) I
PV/SP - et M e | —————
L n _l L

suonoun4 Aedsig snieis AS pue Ad 1-02-S

Tty T
i L1

-

@ SV Status Display Function (Advanced Function Setting Level)

The SP, Manual MV, or blank on the No. 2 display in the PV/SP, PV, or PV/Manual MV Display and
the control or alarm status specified for the SV status display function are alternately displayed in
0.5-s cycles.

The set values are the same as for PV Status Display Function.

Example: When ALM1 Is Selected for the SV Status Display Function

Normal When ALM1 Is ON
T -
PvispP ,-, 1 ’-’ ~1 | Alternating
Taln Sy o q| Jiselay Talx
A Ff:_lu (| — (il
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@ Additional Information

Priority of Flashing and Alternating Displays on No. 2 Display
The priority for flashing and alternating displays is as follows:

(1)  Alternating display with SV status display

(2) Alternating displays/hold display during program end output

The following procedure sets the PV Status Display Function parameter
to ALM1.

Operating Procedure

1

Press the (<© Key several times in the Advanced Function Set-

Advanced Function Setting

. . . ) Level
ting Level to display PY 5t (PV Status Display Function).
,Ll’l,/ ':, ,’_‘ PV Status
aEE Display Function
2 Press the® or Key to select ALM ! (alarm 1). 01 C1
The default is oF F. [ 2 I
ALM A

M|
!

If the Alarm 1 status is ON in Operation Level, the PV and AL M
(Alarm 1) will be alternately displayed.

Operation Level

oMol
< >hl_ll [}
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5 Advanced Operations

5-21 Controlling Valves (Can Be Used with
a Position-proportional Model)

You can use position-proportional control to control a value with a control motor. With position-propor-
tional control, you can use either close control or floating control.

|1/| Precautions for Correct Use

The following functions cannot be used with position-proportional control.
e ON/OFF control

e P and PD control during floating control
* 40% AT during floating control

e LBA

e HB and HS alarms

® Control Method

(1epo\ jeuonodoid-uonisod e yum pasn ag ues) sanjep buijjonuon 1z-g

A potentiometer is connected and the valve opening and travel time are used to control
valve operation. Always perform motor calibration before actual operation.

Valve operation is controlled without a potentiometer by estimating the valve opening
Floating control from the travel time. Always set the travel time before actual operation. To monitor the
valve opening, connect a potentiometer and perform motor calibration.

Close control

® Motor Calibration and Valve Opening Monitor
The valve position is calibrated and the travel time from completely open to completely closed is set
automatically. You can then check the valve opening with the Valve Opening Monitor parameter. If
you set the Motor Calibration parameter to ON, the valve will open completely and close completely,
and then the setting of the parameter will change to OFF when the measurement has been
completed. The open/closed position counts in the measurement results are set in the Valve
Completely Open Position and Valve Completely Closed Position parameters and the potentiometer
resistance range is set in the Potentiometer Specification Setting parameter. “ERR” will be displayed
if any of the following errors occurs during execution. If an error occurs, check the wiring and other
factors and execute motor calibration again.
¢ The potentiometer input value does not change or changes backward between completely
open and completely closed because the wiring is wrong.
* The value of the potentiometer input is incorrect because of a broken wire, noise, or other
factor.
Note: Do not change to any other parameter during calibration.

Input contacts Status
OFF Wait operation disabled.
ON Wait operation enabled.

® Travel Time
The Travel Time parameter is set to the time from when the valve is completely open until it is
completely closed. The Travel Time parameter is set automatically when motor calibration is
performed.

Note: You cannot monitor the valve opening simply by setting the Travel Time parameter. To monitor the valve
opening, always perform motor calibration.
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® Compensating Valve Positions
There are two ways to compensate valve positions: motor calibration and manual setting. Motor
calibration was previously described. For calibration with manual settings, another digital controller
is used to execute motor calibration and the automatically calculated travel time, valve completely
closed position, valve completely open position, and potentiometer specification setting are set
together in this Digital Controller. However, these settings will depend on the equipment. When
precise operation is required, execute motor calibration separately for each piece of equipment.

® Position Proportional Dead Band and Open/Close Hysteresis
When the difference between the MV and the valve opening is within the value that is set for the
Position Proportional Dead Band, opening or closing the valve will be stopped to prevent the valve
from deteriorating. The Open/Close Hysteresis parameter is used to offset the ON and OFF points
when opening and closing the valve. Refer to the following figure for details.

Open/Close Hysteresis

Position Proportional

e < Dead Band > <

MV - Valve opening

>

A
100%

o

u
>
o

® PV Dead Band
When the PV enters the PV dead band, any unnecessary output is stopped to prevent the valve
from deteriorating.

Unnecessary output is
stopped in this range.

A

PV Dead Band

® Manual MV, MV at Reset, and MV at PV Error

Refer to the following sections.
Manual PV: 5-11-1 Manual MV
MV at Reset and MV at PV Error: 5-16 Output Adjustment Functions
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® Related Displays and Parameters

5 Advanced Operations

Parameter name Display Set (monitor) values Default Level
. CLFL FLOT: Floating control FLOT
Close/Floating CLOS: Close control
CALL OFF OFF
Motor Calibration ON
ERR (Error occurred.)
Travel Time Mok 0to 999 (s) 30 Initial Setting
wr o_r
Valvle. Completely Closed Vi-L 00 9.999 0 Level
Position
"wro_ -
Valvle. Completely Open Vi-n 010 9,999 9999
Position
H M
Poterllt.lom.eter Input Mg 0105 0
Specification
y-M - % 0% _—
Valve Opening Monitor o g;)r:)r:a_l-.“*m.o %10 110.0% Operation Level
" . dh Close control: 0.1% to 10.0% 4.0
Position Proportional Dead -
Floating control: 0.1% to 2.0 .
Band Adjustment Level
10.0%
Open/Close Hysteresis al -H 0.1t020.0 0.8
P-db 0.0 Advanced
PV Dead Band 0 to 9999 Function Setting

Level

* Motor calibration not performed, potentiometer not connected, or potentiometer input error.
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5 Advanced Operations

5-22 Logic Operations

5-22-1 The Logic Operation Function (CX-Thermo)

* The logic operation calculates the Controller status (alarms, run/reset, auto/manual, etc.) and the
external event input status as 1 or 0, and outputs the result to a work bit. The work bit status can be
output to auxiliary or control outputs, and operating status can be switched according to the work bit
status.

e Work bit logic operation can be set from 1 to 8. Set them to No operation (Always OFF) (the default)
when the work bits are not to be used.

* When logic operations are being used, a dot will be displayed between the first two digits on the No. 2
display of the Adjustment Level display

Adjustment Level

L.Ad

=

Adjustment level display

= S

7

7|

~—

Dot displayed.
Note: The four numeric digits to identify the product code are displayed in the No. 2 display.

5-22-2 Using Logic Operations

Logic operations are set using the CX-Thermo.

® Starting Logic Operations
There are two ways to start logic operations.
e Select Logic Operation Editor from the CX-Thermo tree, and click the Start Button.
[ e 1

e At Y Conictenetasbont [endidcadar  Dpfiohi el ip

ODFd dow Meow  [Asvancet e 0B - & M T

e Select Logic Obefétion Editor from the CX-Thermo Options Menu.
== sSasaame s ———

Fle Edn View Commumcations TremdMongor

Ned Ve Mode [ Advmnced - Levm

I.LLLLZ

w2

PEEERE
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® Making the Settings

5 Advanced Operations

The following display will appear on the Logic Operation Editor Setting Window. Set each of the

parameters.

Import of Libvasy I( 1 )

HelplH) Closel<]

(2) Dpesation of Work Bt 1 | Operation of Work Bit 2| Dperation of Work Bit 3| Dpesation of Waork Bit 4 | Operation of Work Bit 5 | Operation of Work Bi 2| * |

(3)0pecatonTive NI - | (14)
— — e . Werk Bit 113 used by
9 &laern 1 w| |13Run [DOFF)/Reet [ON) - e
= F[ (4) = “H - = VROEEDIY, Avzchary Output 1
= iH w 1
input A(5) Input B b bt
- - ou‘r—O—
I I b
nw:ili ":"‘IT (7]) on (8"DFF (6)
—.l r[ 1 ﬂ | oy | [
:_U;“lw)g.l:_lJFF _- iu n_k.ua,.lﬁﬁ _-I t“‘u’* = (9}
I~ min o
o
= - — N
N
“-0] Event lrgut Data {11)2 vent Ingut Assgrment (12};::"'1 Output :r.ujrﬂeﬂ g
P - ——— — L 1 |Cortrdl o reating]
Intesnal Event 1 |'| Event ingut 1 [extemal nput = | |—F|un (OFF)/Resel [ON) | Cockot Output s ot _upm . Q
. o |Mo ass | o
Inteenal Event 2 |3Eﬂmr ot 2 [edermal rput = | |E<d'mr.l:e -| D e [e)
g Aupchiacy Output Astignment S
Intesnal Event 3 |3Evenr rout 3 [ewtomal rout | |Nonc =] Auschisey Output 1 [Wokbt1 _ZJI [+]
| . =
Irteenal Event 4 |4 Event rgut 4 fexdems rout v | [None || Aoy Output 2 [Mam2 = 8
e e e . o
Inteenal Event § iSEvonl neut 5 [exdemal rput v | [None *] || Auisg Ouput3 [Alam 3 - 3
{13’-"# Evert § |6 Evont rout 6 letomal roud | [None = Auncliary Dutput & |Alarm 4 =l

(1) Displaying the Library Import Dialog Box
Logic operation samples for specific cases are set in the library in advance. Examples of
settings for specific cases are loaded by selecting them from the library list and clicking the
OK Button.

Example: Selecting Library 1

[ Keeping an alanm outpnt off while operaton is stopped

' Fuanction oveniew
While operation s sopped, an mnliary oupar does pot owper an alem

suoneladQ 21607 Buisn 2-22-S

& Oporaticn Bumratice

RMRESET

Wkl |
Aemlr eyl |

1) Whie cerration i stogpecd, munidory opet 1 dors ot catyaut sbarm 1
(23 Whle sgoenation i rirsng. sundry oyt | st sl |

|
» Configaration content
| Wodk b operasen

(2) Switching Work Bit Operations

Select the work bit logic operations from the Operation of Work Bit 1 to Operation of Work
Bit 8 Tab Pages.
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5 Advanced Operations

(3) Selecting the Operation Type
From one to four operations are supported. If work bits are not to be used, set them to No
operation (Always OFF) (the default).

¢ No operation inponaiite | W] | Dot
(AIWayS OFF) D wior of ook B4 1 | Dipmustion of o {1k 2 | Dperanan of Wik 84 1| Opessbion of Wiodk it 4 | Operstion of wior: £ 5 | (oeraben of ok 4 | *

ork B ) s e by
Woik U 1
] L
n...:,-leu! O_
. Operation1 ] Wapl] | Ooieg
O i of ok, B 1 | Gpnianon, o oo, e 2 | Dpeeshon of Wark 84 3 | Upecstion of Wiok it 4 | Opeostion o wor: £ 3 | Oensbon of W e |+
p— &
T T e ik ety (A and B) or (C and D)
ey O 1 .
1 H 1H w1 When conditions A
Ingut A g B ] Wodk Ui 1 oy
la and B or conditions C
L= = = -
e ep 1} o o a and D are satisfied
= L 1L o %
ok L | .
[ 0 s 6F o] [k 05 ] [
! L
e Operation 2 iy ] Hpt] | Oosagq
Dipmwbon of \wionk, B 1 | gaushion o oo fie 2| Dperson of Wk 03 | Opesstien of Wik i & | Dpaosion of work B 3 | Ooersben ot ot |+
Dot Tyce [T ~|
[ e | (TP e | e s (AorC) anc.j_(B or D)
1 H 1H w1 When condition A or C
e — ¥ o Woik Ut 1 .
od e L B Q"“ and condition B or D
e N LT ) are satisfied
_{ | 1 L | OB °F
[ 0 s 6F S |-n.|I..4—.m: ] [
! L
. Operation 3 ] Wapl] | Ooieg
O i of ok, B 1 | Gpnianon, o oo, e 2 | Dpeeson of Wark i 3 | Upecstion of Wiok it 4 | Opeostion of work: b 3 | Oensbon of Wk e |+
N Ty [T |
ork B ) s e by
e — Duzdii pemossr - AorBorCorD
_i_:Jll.'.nnmn..un::.-n..,.y.n = I Wodk e 1 When condition A, B,
il = A_out—(C C or D is satisfied
— S[ERGl0AWa O = L, OFE_ N
s -
e B N
- ! o
¢ Operation 4 e wal | g
D w08 Wb 041 | Gpenasion: i \wiewn Bir 2 | Openasion of wisk 84 3 | Onecanon of Wik 80 4 | Operanon ef Wwiork 80 8 | Dperaben ot Wk B 4] ¢
st 1o TR - |
e - voerin.AandBandCandD
Ingust A leput B b € bt £ ey .
Lt T When conditions A, B,
N — CandD are all
» [FRmDTReeEAT ] satisfied
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(4) Selecting Input Assignments

5 Advanced Operations

Select the input assignment for the work bit logic operation from the following settings.

Parameter name

Setting range

Work Bit 1 Input Assignment A

0. Always OFF

1. Always ON

2. ON for one cycle when power is turned
ON

3. Eventinput 1 (external input)*

4. Eventinput 2 (external input)*

5. Eventinput 3 (external input)*

6. Eventinput 4 (external input)*

7. Eventinput 5 (external input)*

8. Eventinput 6 (external input)*

9. Alarm1

10. Alarm 2

11. Alarm 3

12. Alarm 4

13. Control output (heating)

14. Control output (cooling)

15. Input error

16. HB (heater burnout) alarm

17. HS alarm

18. Auto/Manual

19. Run/Reset

20. Hold

21. PSP/FSP

22. AT Execute/Cancel

23. Ramp

24. Standby

25. Wait

26. Time signal 1

27. Time signal 2

28. Program end outputs

29. Stage

30. Program number switch, bit O

31. Program number switch, bit 1

32. Program number switch, bit 2

33. Reserved

34. Segment number, bit 0

35. Segment number, bit 1

36. Segment number, bit 2

37. Segment number, bit 3

38. Segment number, bit 4

39. Work bit 1

40. Work bit 2

41. Work bit 3

42. Work bit 4

43. Work bit 5

44. Work bit 6

45, Work bit 7

46. Work bit 8

Work Bit 1 Input Assignment B

Same as for work bit 1 input assignment A

Work Bit 1 Input Assignment C

Same as for work bit 1 input assignment A

Work Bit 1 Input Assignment D

Same as for work bit 1 input assignment A
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5 Advanced Operations

Parameter name Setting range
to to
Work Bit 8 Input Assignment D Same as for work bit 1 input assignment A

*

The event inputs that can be used depend on the Controller model.

(5) Switching between Normally Open and Normally Closed for Inputs A to D
Click the condition to switch between normally open and normally closed inputs A to D.

(6)

@

®)

©)

Normally Normally
open closed
1 F ++

Switching between Normally Open and Normally Closed for Work Bits
Click the condition to switch between normally open and normally closed work bits.

Normally
open

Normally
closed

2O

-

Setting ON Delay Times
When an input with ON delay turns ON, the output will turn ON after the set delay time has
elapsed. The setting range is 0 to 9,999. The default is 0 (disabled).

Setting OFF Delay Times
When an input with OFF delay turns OFF, the output will turn OFF after the set delay time
has elapsed. The setting range is 0 to 9,999. The default is 0 (disabled).

Switching ON/OFF Delay Time Unit

Select either seconds or minutes for the ON/OFF delay time unit. The default is seconds.

If the Work Bit = Operation Type is set to anything but OFF, the Work Bit *+ ON Delay and
Work Bit = OFF Delay will be displayed in the Adjustment Level and the settings can be
changed with key operations.

(10) Changing Event Input Data
Select the event input conditions from the following setting ranges.

Parameter name Setting range

Internal event 1

Not assigned.

Event input 1 (external input)
Event input 2 (external input)
Event input 3 (external input)
Event input 4 (external input)
Event input 5 (external input)
Event input 6 (external input)
Work bit 1

Work bit 2

9. Work bit 3

10. Work bit 4

11. Work bit 5

12. Work bit 6

13. Work bit 7

14. Work bit 8

O N N O
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Parameter name Setting range
Internal event 2 Same as for Event Input Data 1.
Internal event 3 Same as for Event Input Data 1.
Internal event 4 Same as for Event Input Data 1.
Internal event 5 Same as for Event Input Data 1.
Internal event 6 Same as for Event Input Data 1.

Note: The internal event data can be changed from the default setting even if there is no event input
terminal (external input). By changing the default setting, the event input assignment
parameters will be displayed at the Controller display and can be set from the Controller.

(11) Changing the Event Input Assignment Function
Select the setting for the internal event assignment.
When a work bit is selected as event input data, Communications Write Enable/Disable
cannot be assigned to an event input.

(12) Changing Control Output and Auxiliary Output Settings
Control output and auxiliary output assignments can be changed. The items that can be
changed depend on the Controller model. For details, refer to 4-6 Setting Output
Specifications.
Assigning a work bit to either a control output or to an auxiliary output is also considered to
be the same as assigning an alarm. For example, if work bit 1 is set for the Auxiliary Output
1 Assignment parameter, then alarms 1 to 4 have been assigned.

suonesadQ 21607 gz-§

(13) Displaying Parameter Guides
A description of the parameters can be displayed.

(14) Displaying the Work Bit Use Destinations
Display a list of destinations where the work bits are used.

Operating Procedure

suoneladQ 21607 Buisn 2-22-S

This procedure uses event input 2 to change Run/Reset status.
Event input 2 ON: RUN
Event input 2 OFF: Reset

Event 2 Work bit 1
| | Reverse
11 operation

Always OFF
| |
11
Always OFF
| |
11
Always OFF
| |
11
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Select Logic Operation Editor
from the CX-Thermo tree, and
click the Start Button.

2. The Logic Operation Editor will

be displayed. Confirm that the
screen for work bit 1 is displayed,
and select Operation 3 from the
Operation Type Field.

Set the operation by selecting
one of the following:

Work bit 1 input assignment A =
4: Event input 2 (external input)
Work bit 1 input assignment B =
0: Always OFF

Work bit 1 input assignment C =
0: Always OFF

Work bit 1 input assignment D =
0: Always OFF

Invert work bit 1. Click (-
(Normally open) to change it to

</’ (Normally closed).

Run/Reset is assigned to event
input 2. Set the event input data
for event input 2 to 2 (event input
2 (external input)), and set the
Event Input 2 Assignment
parameter to Run (OFF)/Reset
(ON) (Program Start).

Closing the Logic Operation
Editor Dialog Box

Click the Close Button.

This completes the procedure for
setting parameters using the
CX-Thermo. Transfer the
settings to the Controller to set
the Controller. Refer to
CX-Thermo help for the
procedure to transfer the
settings.
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5 Advanced Operations

Operating Procedure
This procedure outputs alarm 1 status to auxiliary output 1 during
operation (RUN). A library object is used to make the setting.

Work bit 1
Alarm 1 Run/Reset

| —HA—O
—

Always OFF Always OFF

: 1. Select Logic Operation
T I e P awm v Editor from the CX-Thermo
' i | Pyl tree, and click the Start
et Fanga Button.

=

suonesadQ 21607 2z-

anas naw (s g e ga B e AEAY Wk e anad i

2. Click the Import of Library

HalgH) | Diossp)
D vy | ot |

O ST 0ok 68 1 | (st Wwieak Bt 2| Ciparation of wioek 5t 4 | Dipaesten, o Winse e 4 | Oparation ot wierk B 5 | nerston o wok a3 | v Button
Opsalan Ty [HHa operanon ibvways OFF] v
‘Woth Bil 1 ks used by .

o
[\
n
N
Woek Bk 1 S
{1 a
Always OFF —
o
Q
3
o
3
Event Input Data Evern Input asgrment Sl o §
intmnal Event 1 |1 Event gt | festernal g+ | [Mun [OFF)/Meset 0H) = Corfrof Outpul 1 | Cerhel outpul freatiog] - =3
verd Event 2 [FEven o Tioeeraroas] [pvmce 3] || CmOueuz Mo mimeen = ]
Acstliory Durput Astigranant
whsrsl Event 3 [JEvent rgxt Flsdemsl rent v ] [None e =
kel Event & [#Evon! gt 4 [semal rput =] [Hone ol | ausyoups2 [amz ¥l
Irteemd Fent 5 | 5 Evenl pns 5 heenal ret v | [None w| | | Asdisny Oeapur 3 [Alam ~
Irarmal Event 6 |5 Fvenl rneut B lmdetnal rrat | [Hone =) Ausdiay Ouput 4 |Alam & =|
= 3. Select Library 1 from the
e — : library list, and then click the
|0 [ 1 TKeeping an alarm output off while operation is stopped. | OK Button.
| intargh . i
o » Function o Check the following settings:
IEChHOon oVeraew
Whale operation is stopped, an muliary cutput docs not output an alorm N Work B|t 1 Operatlon Type =
# Operstion Mstration Operation 1, Work Bit 1
p—_— Input Assignment A = 9
, (alarm 1), Work Bit 1 Input
Alamn

Assignment B = 19 (invert
for Run/Reset), Work Bit 1
Input Assignment C = 0
(1) While operation is stopped, auxiliary output 1 does not output alamm 1 (always OFF), Work Bit 1
(2) While operation s nnning, anchary output | outputs alamm | .

Input Assignment D = 0
u Uonhpurahon content (a|wayS OFF), AUXI|Iary

g _ Output 1 = Work bit 1.

Wik hat 1
Auglary wupul |

{12y v
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Topest of Lieass |

Do of 'work B1 1 | Dipatation of Wiesk i 2 | Dipaeation of Wik B0 4 | Dipscation ot W e 4 | Dpacaon of wierk Bt 5 | Dpacaton o'

4. Closing the Logic Operation
Editor Dialog Box
Click the Close Button.

)

Mot % -t
Aurshay Dt 1

Operaton Ty [Opacanon 1 -
T E— =] [19RmOF R Dl =]
1 s
Input & Inpuat B
Inpul € Ingul O
4 L | i
| LA |
| 0oy OFF =] |0y OFF |

Event Inpur Data
it Event 1 [1 Cvent igns 1 fesemal inpea_=] [Hone

[Evem Inout casgrment

Irimrial Event 2 [ 2 Event inour 2 fmoemai nou v | [Naone

d Event 3 [2Event et | [None

Evvenl iout & [oomal rgut =] [Hone

&

5 |5 Event ket 51 =] [tiure

Iramal Event 6 |5 Fvenl rngud i |mdieiriol rent v | [None

Led Lol L) fed el L]

Contral Dutput Assianmernt

Cortrl Output 1| Eeehel utpal [reating =]

Cortrol Dutput 2 | Ne asagomert =
Ausdliary Durput Assigrvnert

Auiliary Dutput 1 |'wiodk bt 1 _Y]

Basdiiany Netput 2 | Alam 2 >

Bussiiary Netput 3 |Alam 3 -

Nssliary Ougput 4 [8laim 4 =l

This completes the
procedure for setting
parameters using the
CX-Thermo. Transfer the
settings to the Controller to
set the Controller. Refer to
CX-Thermo help for the
procedure to transfer the
settings.
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5-23 Using the CX-Thermo to Set
Programs

5-23-1 Introduction

You can use the programming setting functions of the CX-Thermo to easily and visually set programs.
Use CX-Thermo version 4.61 or higher.

Refer to the following sections for the setting procedures with the keys on the Digital Controller and for
information on the parameters.

e 4-2 Initial Setup Examples through Starting Program Operation on page 4-10

e 4-7 Setting Programs on page 4-27

e 5-15 Program-related Functions on page 5-53

e Section 6 Parameters on page 6-1

@ Additional Information

The Digital Controller receives the power supply required for setup from the computer through
the USB bus.” You do not have to wire a power supply to the Digital Controller to set programs
with the CX-Thermo or with the keys on the Digital Controller.

sweibold 19S 0} owday]-x9 ayi buisn €£z-
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*The USB bus power supply is used to display and set parameters. The control outputs will not operate.

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) 5-91



5 Advanced Operations

5-23-2 Using the Program Setting Functions

You start the Programmer Editor to set programs with the CX-Thermo.
Use the following procedures to start and end the Programmer Editor.

I Starting the Programmer Editor

There are the following two methods that you can use to start the Programmer Editor.

® Method 1

1 Select Programmer Editor from the CX-Thermo tree, and click the Start Button.

{7 k- 1hermo - Untitied =|0O] =|
He Edit Yew Commumcabons IrendMonrtor Uptions Help

Do BB B Vew e .|-'..|..m..m-|.-.-..-: | & | b e e ] R

2 vl Home. Chanod=1

Plewlroject

[UnitNo, [ cH [ Channet name|
|o CHI  Chamed - | Sesting Range

= A= =D
|ﬂ [01J[ESCC TR ASM 000](Offline) ————

=8P [M1][FSCC-TREIATM-000]

=] Program Download Enabls
-] Control in Progress Parameters
-] Control Stopped Perameters ‘Hca:u: a0t the program scltings of the dialog, which is started by clicking ~Stort” button above or

44 (1] Logic Opsration cting “Programmer Edtor” from “Options" menu
B Parametes Wask
M- Upecratson Commands

]

 [[12/18:2013 9:39:24 AM] CX-Thermo START 4 [=] Parameter informatan =
The project inchiding Unit No.[01][ESCC-TRX3ASM-000] was craated, el N pmat 1
[01] E5*N.HT Programmer editor phug-in START ;;"““'_ 7 :““ T‘_;"‘“""] o
{01 E5X BT Fro aditoe e i END g:u_;.p; e Prosgrammer Frlitan
[01] ES*N HT Programmer editor plug in START i
[011 EF*IN-HT Programmer cditor phyg-in END it "
Factory Default ;I
Raady |COML,38400,7,2,Even - Offine. 4

The Programmer Editor will be started.
® Method 2

1 Select Programmer Editor from the CX-Thermo Options Menu.

CX-Therma - Untithed L =il x|
e Edit View Communiations TrendMonitor | Opties:, 1ielp ;
&l R vewmoss: [a Revorver Tempronary Selfens.. I = | i g [l o B |
D=d [fdvanct SN R A Bl & @ | ln b Fn ot 0| B
Patameler Mok Felion ..

Ee\\'l‘mject
Umt Mo, | CH | Channel name |
[ CHI  Channel- |

The Programmer Editor will be started.

I Ending the Programmer Editor

® Method 1

1 Click the Close Button at the upper right corner of the Programmer Editor.
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Copy ba IG Copy Program |

The Programmer Editor will be ended.

5-23-3 Names and Functions of Objects in the Programmer Editor

I Names of Objects in the Programmer Editor

You can set the following items in the Programmer Editor.

® Program Settings
Set programs on the Parameter Tab Pages.

® Copying Programs
Use the program copy fields and button to copy programs.

Graph Display Button
’ |

[ Frogran : E |Prngram -0

swelbolid 18S 0} oway]-x9 ay} buisn gz-5

wk [ Copy ta H Copy Program ]

A

Parameter Tabs —» [ B asic I Prnglami Patteml Tirne: Signali ]

Program copy fields

i i Hours and mirutes 'i
Pragram Time Unit and button
Step Time/Aamp Fate Programming | Step Time 'I

T 1 B Minutes
Timne Whit of Farmp Fate Minutes
Program End OM Time 0.0

]

Program SP Shift W alue

Standby Time Uit [Hows and mirtes =]
Standby Time Ohom ]

Pragram Ma. 0

P St T
Operation End Operation [ﬁtaszat—__:]

101pg JewweiBoid 8y ul S198lgQ JO SuoouUN pue SBWeN £-£2-S

@ Additional Information

If you roll over the setting for any parameter in the Programmer Editor, a description of the
parameter will be display in a tooltip.

IHours and minutes j Current Value:Hours and minutes
Specifies the time unit of following parameters.
j "Segment time"
"Time signal ON time”
j "Time signal OFF time"”

Frogram Time it

Step Time/Ramp Rate Programming IStEP Time

Tiirne: et af B & Fate IMinulEs
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I Parameter Tab Pages

® Basic Tab Page

This section describes the parameters that are displayed on each tab page.

Use this tab page to set the parameters that are used by all programs.

Programmer Editor I

Fragram : @ ]Program -0

X

Copy bo: ]ﬁtj Copy Program

Program] Fattern 1 Time Signal ]

Pragram Time Unit | Hours and minutes =
Step Time/Ramp R ate Programming |StED Time LJ
[ =]
Frogram End OM Time 0.0
Program 5P 5 hift Value a
Standby Time Lnit |Hours and minutes LJ
Standby Time | Ohim [
Prigram Ma. [D—
PAf Start |5P start =l
Operation End Operation |Heset _'_]
Parameter name Description Controller Setting Level Page
Program Time Unit | |To Parameter sets the time unitforthe 1 . setting Level 6-58
program.
Step Tlme{Ramp Rate This parameter specifies the segment . .
Programming (Rate of . . Initial Setting Level 6-59
. . setting method when a program is set.
Rise Programming)
Time Unit of Ram This parameter sets the time unit for the
Rate P denominator of the Segment Slope Initial Setting Level 6-59
parameter.
Program End ON Time This parameter sets the pulse width of the Advgnced Function 6-82
program end output. Setting Level
Program SP Shift This param.eter perf(?rms a flxed-ra.lte .
Value compensation (1-point compensation) for | Adjustment Level 6-35
the program SP (PSP).
Standby Time Unit This pargmeter sets the unit for the Advgnced Function 6-82
standby time. Setting Level
This parameter is used to set the time
Standby Time from when the run command is executed | Adjustment Level 6-34
until the program starts operation.
Program Number This parameter specifies the program . Operation Level 6-10
number to use to start program operation.
PV Start This parameter is used to set the method Initial Setting Level 6-62
for starting the program.
. This parameter is used to specify the
Operation End operation status after the program has Initial Setting Level 6-61

Operation

been completed.
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5 Advanced Operations

Use this tab page to set the parameters that are used by all segments in one program.

Programmer Editor

Prograrm : @ JProgram -0

x|

Copy b I-U_—“J_LJ Copy Frogram

Baszic attern 1 Time Signal ]

Frogram O Hurber of Segments

Program 0 PID Set Mumber

Frogram 0 Frogram Repetitions

|

FID1 |

T

Frogram 0 Frogram Link ]No Lirik. L]
Program 0 Alarm ' alue 1 JU—H

Program O Alarm ' alue 2 ]U—m

Frogram 0 Alarm Y alue 3 ]U—‘

Program 0 &larrm b alue 4 1}

Parameter name Description Controller Setting Level Page

Number of Segments Used This parametgr specifies the number Program Setting Level 6-17
of segments in the program.
This parameter sets the PID set

PID Set No. number for the specified program Program Setting Level 6-20
number.
This parameter is used to repeat the

Program Repetitions program the specified number of Program Setting Level 6-22
times.
This parameter sets the destination
after the program. Once a program

Program Link Destination has been completed, the operation Program Setting Level 6-22
will continue with the program
number specified for this parameter.

Alarm Value 1
These parameters set the alarm

Alarm Value 2 .
values for alarms 1 to 4 of the Program Setting Level 6-20

Alarm Value 3 e
specified program.

Alarm Value 4
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5 Advanced Operations

® Pattern Tab Page
Use this tab page to set each of the segments in a program.

" =
F'Wam:l@ iHDglam-U J ﬂ Cbseml

UDM“D:IG Copy Mogram |
Baﬁch’mga'meSignd[

Segment No.
] L 2 3 1 5 &
Segmeril Sel Pon 0 0 n 0 n n n
Segment Time OhOm Ohim OhOm Oh0Om Dilm OhDm OhOm

Parameter name Description Controller Setting Level | Page

Segment Set Point This parameter sets the SP for the specified Program Setting Level 6-18
segment number.
This parameter sets the segment time for the

Segment Time specified se_gment numbgr. . Program Setting Level 6-19
For rate of rise programming, this parameter
sets the time for a soak segment.

® Time Signal Tab Page
Use this tab page to set the time signals for a program.
x
Frogian . [E[ |ij.=m-rt J j Ulate [

Copyta: E Copy Progam
Basic I nga'nl Palt

Progan 0 Tine S50l 159t Segnert RN =]
Frogram U [ ime Signal 1 UN Time Mhn B

Fiomam 0 Time Sigid 1 0FF Tane Ohin _]

Proganm 0 Time Sixial 2 Sel Sewsnert EU vI

Program 0 Time Signal 20M Time Uhiden J

Fingeam 01 Time Signdl 2 TIFF Tine | OhOm A

Parameter name Description Controller Setting Level Page
Time Signal 1 and 2 Set These parametgrs set .the sggment Program Setting Level 6-22
Segment numbers that will use time signals.

T!me Signal 1 and 2 ON These param.eters set the ON times Program Setting Level 6-23
Time for the time signals.
T!me Signal 1 and 2 OFF These param.eters set the OFF times Program Setting Level 6-23
Time for the time signals.
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5-23-4 Program Setting Procedures

This section provides example setting procedures for step time programming and rate of rise program-
ming for the following program pattern.

SP

Segment 1 Segment 2 iSegment 3

100.0°C

Segment 0

60.0°C
20 min 40 min 20 min
- - Time
Time (h.min)
signal 1 m
Time
signal 2 m

sweibold 19S 0} owday]-x9 ayi buisn €£z-

I Example Procedure for Step Time Programming

1 On the Basic Tab Page, set the Step Time/Ramp Rate Programming (Rate of Rise

Programming) Box to Step Time.

B asic | Prograr | Pattern | Time Signal |

Program Time Lnit |H0urs and minutes ﬂ

Step Time/Rarmp R ate Programming

|Sten Time -l

i ne

TP nidie Crograniming

The default setting is Step Time.

2 On the Program Tab Page, set the Program 0 Number of Segments Box to 4.

Basic  Program |F'attem | Time Signal |

sainpagold Bumes welbold $-£2-S

Frogram 0 Humber of Segments

The default setting is 0.

3 On the Pattern Tab Page, set the Segment Set Point and Segment Time Boxes to the
values given below.

Basic | Program Fattemn |Time Signal |

Segment Mo,
0 1 2 3
Segment Set Point &0 100 100 &0
Segment Time OhOm 0h20m Oh40m 0h20m
Segment No. 0 1 2 3
Segment Set Point 60°C 100°C 100°C 60°C
Segment Time 0 min. 20 min. 40 min. 20 min.
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4 On the Time Signal Tab Page, set the segments, ON times, and OFF times to the values

given below.

Basic I Programl Pattern  Time Signal |

Frograrn O Tire Sighnal 1 Set Segrment m
Program 0 Timme Sighal 1 OM Time Ok J
Frogram 0 Time Signal 1 OFF Time W J
Frogram 0 Time Signal 2 Set Segment |3 j
Frogram 0 Time Signal 2 0N Time OhOm J
Program 0 Time Signal 2 OFF Time Ohlm D

Program 0 time signal parameter Set value
Time Signal 1 Set Segment 2
Time Signal 1 ON Time 0 min.
Time Signal 1 OFF Time 1 min.
Time Signal 2 Set Segment 3
Time Signal 2 ON Time 0 min.
Time Signal 2 OFF Time 1 min.

5 Click the Graph Display Button in the upper right corner of the Programmer Editor.
e x|

Copy to IG Copy Prograrm |

The program pattern that you set will be displayed in the Preview Dialog Box.

reven RI=E

Diizplay

P Mo 0

’>rogram o | | -

_ 0 1 20 a0 40 50 B0 70 al
SFUTY 100

=i1]

Time Signal 1 H
Time Signal 2 |_|
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I Example Procedure for Rate of Rise Programming

1 On the Basic Tab Page, set the Step Time/Ramp Rate Programming (Rate of Rise
Programming) Box to Ramp Rate Programming.

Basic | Program | Pattern | Time Signal |

Program Time it |H|:|urs atd minutes ﬂ
[

Step Time/Hamp Rate Programning |Step Time
[Sten Time |

The default setting is Step Time.

2 On the Program Tab Page, set the Program 0 Number of Segments Box to 4.

Basic  Program |F'attem | Time Signal |

Frogram 0 Mumber of Segments

3 Set the Segment Type (Segment Format), Segment Set Point, Segment Rate of Rise

(Segment Slope), and Segment Time Boxes on the Pattern Tab Page to the values given
below.

sweibold 19S 0} owday]-x9 ayi buisn €£z-

Basic | Frogram ~ Pattemn |Time Sighal |

(6)]
[N
@
N
Segment Mo. -SU
«Q
0 1 2 3 =
Segment Type Step Ramp Soak Ramp (30
Segment Set Point a0 100 a0 %
Segment Rate of Rise 2 2 a
Segment Time 0h40m -30
?
g
Segment No. 0 1 2 3 3
Segment Type (Segment
Format) Step Ramp Soak Ramp
Segment Set Point 60°C 100°C 60°C
Segment Rate of Rise 5 >
(Segment Slope)
Segment Time 40 min.

4 On the Time Signal Tab Page, set the segments, ON times, and OFF times to the values
given below.

Program 0 Time Signal 1 Set Segment  [ZIENGTTTE ~ |

Program O Time Signal 1 OM Time Ok J

Prograrm O Time Signal 1 OFF Time (h0rm J

Prograr O Tirme Signal 2 Set Segment |0 ﬂ

Program O Timne Signal 2 OM Time Ok J

Prograrm O Time Signal 2 OFF Time Ok J
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Program 0 time signal parameter Set value
Time Signal 1 Set Segment 2
Time Signal 1 ON Time 0 min.
Time Signal 1 OFF Time 1 min.
Time Signal 2 Set Segment 3
Time Signal 2 ON Time 0 min.
Time Signal 2 OFF Time 1 min.

Note: It is assumed that the time signals are already assigned to control outputs or auxiliary outputs.

5 Click the Graph Display Button in the upper right corner of the Programmer Editor.
X
Copy to IG Copy Program

The same program pattern as given for the step time programming example will be displayed.

I Transferring the Set Program to the Digital Controller

You must transfer the data for the program settings to the Digital Controller. Refer to CX-Thermo help
from the Help Menu for the procedure to transfer the settings.

I Copying a Set Program to Another Program Number

You can specify the source and destination program numbers and click the Copy Program Button to
easily copy a set program to another program number

1 Specify the source program
number.

Programmer Edffor

Prograrm : ’m ]Proglam-ﬂ J

[Eop_l,l o ]U j ][ Copy Program ]

Basic | Plogram] F'atlem] Tirme Signal1

2 Specify the destination 3 Click the Copy Program
program number. Button.
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6-7 Monitor/SettingltemLevel ......... ... .. i 6-50
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6-11 Communications SettingLevel ............. .ottt 6-111
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6 Parameters

6-1 Conventions Used in this Section

® Meanings of Icons Used in this Section

r~

Describes the functions of the parameter.

Function
Describes the setting range and default of the parameter.
M
Setting
El Used to indicate parameters used only for monitoring.
Monitor

Describes the parameter settings, such as those for Operation Commands, and
procedures.
Operation

Used to indicate information on descriptions in which the parameter is used or the
See names of related parameters.

® About Related Parameter Displays
Parameters are displayed only when the conditions for use given on the right of the parameter
heading are satisfied. Protected parameters are not displayed regardless of the conditions for use,
but the settings of these parameters are still valid.

F”: AT Execute/Cancel The E5[]C-T must be in operation, and control
must be 2-PID control.

T 1 1
Displayed symbol  Parameter name Conditions for use

® The Order of Parameters in This Section
Parameters are described level by level.
The first page of each level describes the parameters in the level and the procedure to switch
between parameters.

® Alarms
It will be specified in this section when alarms are set for the Control Output 1 or 2 Assignment
parameters, or for the Auxiliary Output 1 to 4 Assignment parameters. For example, when alarm 1 is
set for the Control Output 1 Assignment parameter, it will be specified that alarm 1 is assigned.
Assigning a work bit to either control output 1 or 2 or to auxiliary output 1 to 4 is also considered to
be the same as assigning an alarm. For example, if work bit 1 is set for the Auxiliary Output 1
Assignment parameter, then alarms 1 to 4 have been assigned.

6-2 E5[IC-T Digital Temperature Controllers User’s Manual (H185)



6-2 Protect Level

6 Parameters

Four levels of protection are provided on the E5[IC-T, operation/adjustment protect, initial setting/com-
munications protect, setting change protect, and PF key protect. These protect levels prevent unwanted
operation of the keys on the front panel in varying degrees.

Protect Level
JE . Press the Page
! - i © + @ keys; =m=,] Move to Protect Level
—p| Operation ) Program ; . N T110v" | Displayed only when a password 6-3
: Level Setting Level| ! I‘ display will flash. 0] s set.
! . 1y
' Press the ' £
' =) ' {000
: ©/Key forless than 1 Sy ' Press the Operation/Adjustment 6-4
. - : Protect
. | PID Setting | __{ Adjustment | ; (K@ +
: Level Level |1 eys for at -
\ b least 3 s. Initial Setting/ ~
o - o 6-4
e Communications Protect
Control in Press the © +
Progr
ogress Keys for at least 1 s. Setting Change Protect 6-5
N Protect Level
PF Key Protect 6-5
To move from any of the levels within the
dotted line to the Protect Level, press the (©)
and (<) Keys for at least three seconds.* Parameter Mask Enable 6-5
* The time taken to move to the Protect Level
can be adjusted by changing the Move to
Protect Level Time parameter setting. Password to Move to
Protect Level
Parameters that are protected will not be displayed and
their settings cannot be changed.
/ The Password to Move to Protect Level password
F’Ma' Move to Protect Level P

must not be set to 0.

The password to move to the Protect Level is entered for this parameter.

e If the correct password is entered, the Operation/Adjustment Protect parameter is

displayed.
Function
® Related Parameters
% Password to Move to Protect Level (Protect Level): page 6-6
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6 Parameters

oAPE

Operation/Adjustment Protect

Initial Setting/Communications

Protect

These parameters specify the range of parameters to be protected.

r~

Function

O

Setting

® Operation/Adjustment Protect

Set value
Level
1 2 3 4 5
PV Can be dis- | Can be dis- | Can be dis- | Can be dis- | Can be dis- | Can be dis-
played played played played played played
PV/SP | Can be dis- | Can be dis- | Can be dis- | Can be dis- | Can be dis- | Can be dis-
played and | played and | played and | played and | played and | played
Operation changed changed changed changed changed
Level Others | Can be dis- | Can be dis- | Can be dis- | Can be dis- | Cannotbe | Cannot be
played and | played and | played and | played and | displayed displayed
changed changed changed changed and moving | and moving
to other lev- | to other lev-
els is not els is not
possible possible
Program Setting Can be dis- | Can be dis- | Can be dis- | Cannotbe | Cannotbe | Cannotbe
Level played and | played and | played and | displayed displayed displayed
changed changed changed and moving | and moving | and moving
to other lev- | to other lev- | to other lev-
els is not els is not els is not
possible possible possible
Adjustment Level Can be dis- | Can be dis- | Cannotbe | Cannotbe | Cannotbe | Cannotbe
played and | played and | displayed displayed displayed displayed
changed changed and moving | and moving | and moving | and moving
to other lev- | to other lev- | to other lev- | to other lev-
els is not els is not els is not els is not
possible possible possible possible
PID Setting Level Can be dis- | Cannotbe | Cannotbe | Cannotbe | Cannotbe | Cannotbe
played and | displayed displayed displayed displayed displayed
changed and moving | and moving | and moving | and moving | and moving
to other lev- | to other lev- | to other lev- | to other lev- | to other lev-
els is not els is not els is not els is not els is not
possible possible possible possible possible

e Parameters are not protected when the set value is set to 0.

® Initial Setting/Communications Protect

This protect level restricts movement to the Initial Setting Level, Communications Setting
Level, and Advanced Function Setting Level.

——

o . Communications Advanced function
Set value Initial setting level . .
setting level setting level
0 Possible to reach Possible to reach Possible to reach

Possible to reach

Possible to reach

Not possible to reach

Not possible to reach

Not possible to reach

Not possible to reach
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The Event Input Assignment 1 to 6 parameters

N .
WE P": Setting Change Protect must not be set to enable/disable setting changes.

Changes to settings using key operations are restricted.

® Change Setting Protect

l This parameter is not displayed if the Event Input Assignment 1 to 6 parameters are set
Function to enable/disable setting changes.
Set value Description
N Settings can be changed using key operations.
Setting ON Settings cannot be changed using key operations. (The protect level settings,

however, can be changed.)

¢ The all protect indication (O) will light when setting is ON.

PFPE  PF Key Protect ?
o
S
[]
® PF Key Protect 2
l This parameter enables and disables PF Key operation. %
Function o
Set value Description
PF Key enabled
) ON PF Key disabled (Operation as a function key is prohibited.)
Setting
PMSN Parameter Mask Enable

¢ This parameter turns the parameter mask function ON and OFF.

r~

Function

a Setting range Default
oiN: Enabled, of F: Disabled Pt

Setting

*  Parameter masks can be used to hide the displays of parameters that are not needed. You can set parameter
masks with a key operation or with the Setup Tool.
Setup Tool: CX-Thermo (EST2-2C-MV4)
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P F L P Password to Move to Protect Level

This parameter is used to set the password to move to the Protect Level.

¢ To prevent setting the password incorrectly, the and & Keys or and & Keys must
be pressed simultaneously to set the password.

Function
a Setting range Default
—1999 to 9999 0
Setting - .
Set this parameter to 0 when no password is to be set.
® Related Parameters
% Move to Protect Level (Protect Level): Page 6-3

m Precautions for Correct Use

Protection cannot be cleared or changed without the password. Be careful not to forget it. If you
forget the password, contact your OMRON sales representative.
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6-3 Operation Level

Display this level to perform control operations on the E5SLIC-T. You can run and reset the program or
you can monitor process values and set points.

Power ON

. A4 kY
: | Operation [ Program l Adjustment l PID Setting |
Level Press the | \oetting Level Level Level
+ f (@) Key for less than 1 s. I i

b " Press the (@ Key for at
ress ine - di i . . . . . .
©) Key for least 1 s; display willflash. - Tjs |evel is displayed immediately after the power is turned ON.

|
atleast 1. 250 Z{f;;stthg‘s@ Key for To move to other levels, press the (© Key or the (©) and
1000 . )
Control stops. Keys.
v
: Communications I : Operation Level b
Initial Setting Level (@i Setting Level b
: Press the . -9
N ©) Key for less than 1s. ",' l Page | Page g
G| Process Value/ ‘ 6-8 ‘ RPEM ;rogram EX:ACU“O" 6-12 5
i 4| Set Point 1 7| Repetitions Monitor 3
B Control in progress l -
S Control stopped 25| Process Value/ | -8 [ & (| Heater Current1 | g5.12 3
0| Set Point 2 £.5) Value Monitor =
l Heater C t 2
eater Curren
A~ M| Auto/Manual ‘ 6-9 ‘ ‘ ££'|value Monitor 6-13
Switch 0.0
}
Program No. Monitor/ | 6-9 ‘ ‘ ! 'R !l Leakage Current 1|6-13
Segment No. Monitor 4.3 Monitor
Program No. ‘ 6-10 ‘ ‘ | I 72| Leakage Current 2
0.0/ Monitor
]
Hold ‘ 6-10 ‘ ‘ R - | Run/Reset 6-14
RSE
!
Segment No. ‘ 6-10 4| MV Monitor 6-14
5.0) (Heating)
l
Remaining Standby | 6-11 ‘ ‘ L - 5| MV Monitor 6-15
Time Monitor 0.4| (Cooling)
l
Elapsed Program ‘ 6-11 ‘ i/ - M| Valve Opening 6-15
Time Monitor 0.0) Monitor
|
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6 Parameters

Process Value/Set Point 1

Process Value/Set Point 2

PV/SP No. 1 Display Selection must not be set to 0.

PV/SP No. 2 Display Selection must not be set to 0.

Function

O

Setting

See

The following table shows the contents of the No. 1, 2, and 3 displays, according to the set-
ting of the PV/SP Display Screen Selection parameter.

Set value No. 1 display No. 2 display (E5E'\(l:c-,'i'/::EgIAsg-l'T'yonly)

0 Nothing is displayed. Nothing is displayed. Nothing is displayed.

1 Process value Set point Nothing is displayed.

2 Process value Nothing is displayed. Nothing is displayed.

3 Set point SP (character display) | Nothing is displayed.

4 Process value Set point MV monitor (heating) (valve
opening for Position-proportional
Models)

5 Process value Set point MV monitor (cooling)

6 Process value Set point Program No. monitor/Segment
No. monitor

7 Process value Set point Remaining segment time

Monitor range

Unit

Process value

FS

Temperature input: The specified range for the specified sensor.
Analog input: Scaling lower limit -5% FS to Scaling upper limit +5% EU

Setting range

Unit

Set point

SP lower limit to SP upper limit*

EU

* The SP can be set in Fixed SP Mode (FSP). In Program SP Mode (PSP), the SP is displayed for

reference only.

During temperature input, the decimal point position depends on the currently selected sen-
sor, and during analog input it depends on the Decimal Point parameter setting.

PV/SP Display Selections

Parameter Default
PV/SP No. 1 Display Selection 6
PV/SP No. 2 Display Selection E5CC-T: 0
E5SEC-T/E5AC-T: 7

® Related Parameters

PV/SP Display Selection (Advanced Function Setting Level): Page 6-107
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6 Parameters

The Event Input Assignment 1 to 6 parameters
F’ = M Auto/Manual Switch must not be set to Auto/Manual and the control
must be set to 2-PID control.

¢ This parameter switches the Controller between Automatic and Manual Modes.
¢ |f the (@ Key is pressed for at least 3 seconds when the Auto/Manual Switch parameter is
Operation displayed, the Manual Mode will be entered and the manual control level will be displayed.
¢ This parameter will not be displayed if an event input is set to "MANU" (auto/manual).

® Related Parameters

% PID ON/OFF (Initial Setting Level): Page 6-63
p E S E Prog.ram No. Monitor/Segment No.
Monitor

i
w
1
This parameter monitors the program number and segment number that are currently being 3
/ executed. §
Function <'1>_
Monitor name Monitor range S
Program No. Oto7
Segment No. 0to 31

The display will appear as shown below when the program number is 2 and the segment

El number is 3.

Monitor

-
(

M

-~

-
L

—

R
=

C3
[N

® Related Parameters

% Program No. (Operation Level): Page 6-10
Segment No. (Operation Level): Page 6-10
Number of Segments Used (Program Setting Level): Page 6-17
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6 Parameters

PF’E Program No.

r~

¢ This parameter specifies the program number to use to start program operation.
e This parameter can be used only when resetting and only when the Event Input

Function Assignment 1 to 6 parameters are not set to switch the program number.
a Setting range Unit Default
Oto7 0
Setting
® Related Parameters

% Run/Reset (Operation Level): Page 6-14
The Event Input Assignment 1 to 6 parameters
must not be set to Hold or Hold Clear, the

HE L D’ Hold Run/Reset parameter must be set to Run, operation

must not be on standby, and program operation
must not be continuing after the completion of
operation.

r~

Function

Operation

See

¢ This parameter is used to hold the timer for program operation.
¢ Use the run operation, reset operation, or hold clear command to clear hold status.

The timing operation is held when the parameter is set to alV.
The default is of F (clear hold).

® Related Sections
5-15 Program-related Functions (page 5-53)

SE E Segment No.

The Run/Reset parameter must be set to Run,
operation must not be on standby, and program
operation must not be continuing after the
completion of operation.

r~—

Function

]

Monitor

See

This parameter is used to move the program to the beginning of a specified segment (i.e., to
jump to a segment). If you jump during hold status, the hold status will be continued at the
beginning of the specified segment.

This parameter monitors the segment number that is being executed in the program before
and after editing.

©® Related Sections
5-15 Program-related Functions (page 5-53)
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6 Parameters

5[: BM Remaining Standby Time Monitor  Operation must be on standby.

¢ This parameter monitors the remaining standby time.

Function
El Monitor range Unit
: Standby time in hours and minutes: 0.00 to 99.59 Hours and minutes,
Monitor Standby time in days and hours: 0.00 to 99.23 or days and hours*
* The unit is set in the Standby Time Unit parameter. (The default is H-M (hours and minutes).)
® Related Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters
Standby Time (Adjustment Level): Page 6-34

|ana] uonesado €-9

PE’E’: Elapsed Program Time Monitor

¢ This parameter monitors the time that has elapsed from the beginning of the program that
is being executed.

Function
El Monitor range Unit
: 0.00 to 99.59 Hours and minutes, or
Monitor minutes and seconds*
*  The unit is set in the Program Time Unit parameter. (The default is H-M (hours and minutes).)
® Related Sections
% 5-15 Program-related Functions (page 5-53)
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PPE M Program Execution Repetitions
f Monitor

¢ This parameter monitors the number of times the program has been repeated.

Function
El Monitor range Unit
0 to 9,999 Repetitions

Monitor

® Related Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters

Program Repetitions (Program Setting Level): Page 6-22
l'_-b l' Heater Current 1 Value Monitor HB and HS alarms must be supported.

The HB ON/OFF parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting heater burnout.

This parameter measures and displays the heater current value.
* Heater burnout is not detected if the ON time for the control output for heating is 100 ms

Function or less (30 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
: 0.0t055.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
¢ If an alarm is output for the Heater Burnout Detection 1 parameter, the No. 1 display will
flash the Heater Current 1 Value Monitor parameter.

® Related Parameters
% Heater Burnout Detection 1 (Adjustment Level): Page 6-30
Heater Burnout Detection 2 (Adjustment Level): Page 6-31
HB ON/OFF (Advanced Function Setting Level): Page 6-84
Error Display Lt {: Page A-13
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6 Parameters

HB and HS alarms must be supported (two CTs).

r .
Lk E Heater Current 2 Value Monitor The HB ON/OFF parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting heater burnout.

This parameter measures and displays the heater current value.
e Heater burnout is not detected if the ON time for the control output for heating is 100 ms

Function or less (30 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
: 0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
¢ |f an alarm is output for the Heater Burnout Detection 2 parameter, the No. 1 display will
flash the Heater Current 2 Value Monitor parameter.

©® Related Parameters
f Heater Burnout Detection 1 (Adjustment Level): Page 6-30
Heater Burnout Detection 2 (Adjustment Level): Page 6-31
HB ON/OFF (Advanced Function Setting Level): Page 6-84
Error Display L Z': Page A-13

|ana] uonesado €-9

. HB and HS alarms must be supported.
L EF " Leakage Current 1 Monitor The HS Alarm Use parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting SSR short-circuits.

The heater current is measured and the leakage current 1 monitor is displayed.
e The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (35 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A

Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the HS Alarm 1 parameter, the No. 1 display will flash the
Leakage Current 1 Monitor parameter.

® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-32
HS Alarm 2 (Adjustment Level): Page 6-33
HS Alarm Use (Advanced Function Setting Level): Page 6-94
Error Display L L~ !: Page A-13
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6 Parameters

HB and HS alarms must be supported (two CTs).

1 r .
Lt RE Leakage Current 2 Monitor The HS Alarm Use parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting SSR short-circuits.

This parameter measures and displays the heater current value.
e The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (35 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
: 0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the HS Alarm 2 parameter, the No. 1 display will flash the
Leakage Current 2 Monitor parameter.

® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-32
HS Alarm 2 (Adjustment Level): Page 6-33
HS Alarm Use (Advanced Function Setting Level): Page 6-94
Error Display L LFZ': Page A-13

E' - P Run/Reset

This parameter specifies running or stopping the program.

Program execution will start when FLN (run) is selected and it will stop when F5E (reset) is
selected. The RST indicator will light while program operation is stopped.

Operation The default |S F\’Sll: .

5 MV Monitor (Heating)

This parameter is used to monitor the manipulated variable for the heating control output during opera-
tion.

¢ During standard control, the manipulated variable is monitored. During heating/cooling
control, the manipulated variables on the control output (heating) is monitored.
Functon ® The parameter is masked by default and the manipulated variable is not displayed.

El Control Monitor range Unit
: Standard -5.0to 105.0 %
Monitor - -
Heating/cooling 0.0to 105.0 %

® Related Parameters
% Parameter Mask Setting (Advanced Function Setting Level): Page 6-110
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6 Parameters

The control system must be set to heating/cooling
control.

{L-o MV Monitor (Cooling)

This parameter is used to monitor the manipulated variable for the cooling control output during opera-
tion.

e During heating/cooling control, the manipulated variable on the control output (cooling) is

/ monitored.

Function ® This parameter is masked by default and the manipulated variable is not displayed.

El Control Monitor range Unit
Heating/cooling 0.0to 105.0 %

Monitor

® Related Parameters

E Standard or Heating/Cooling (Initial Setting Level): Page 6-64
Parameter Mask Setting (Advanced Function Setting Level): Page 6-110 o
&
o
T
o
M 2
v -M Valve Opening Monitor A Position-proportional Model must be used. )
o
s

e This parameter is used to monitor the valve opening for position-proportional control.
/ ¢ The valve opening can be monitored if a potentiometer is connected and motor calibration

Function is executed.
El Control Monitor range Unit
: Position-proportional control -10.0t0 110.0 %
Monitor

©® Related Parameters
E Motor Calibration (Initial Setting Level): Page 6-76
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6 Parameters

6-4 Program Setting Level

The Program Setting Level is used to set the set points, times, rates of rise, and other parameters for
each program. The program to which to move is selected in the first parameter in the Program Setting
Level (Display Program Selection).

Power ON
,"- A4 )
: Operation Program Setting
Level Level
: 4 Press the (© Key
H or less than 1_s.
: PID Setting | 4 Adjustment
: Level h Level

Il
oo

AL IH
g

pun] pun pun pun ]
== = 7= == =
[N} My ] ' _—
0 2 oo Y =™ [ g oy =

pun]
=
[N}
==

[==]

To move from Operation Level to Program Setting
Level, press the (© Key once.

B Control in progress
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6 Parameters

d.PRL Display Program Selection

¢ This parameter specifies the number of the program to be set.

Function
a Setting range Unit Default
Oto7 *
Setting
*  Number of program currently used for control.
@ Related Sections
% 4-7 Setting Programs (page 4-27)
?
=Y
o
o
Q
- )
C-Na Number of Segments Used (30
1]
g‘.
«Q
e This parameter specifies the number of segments in the program. 5
e
Function
a Setting range Unit Default
1to 32 8
Setting
@ Related Sections
% 4-7 Setting Programs (page 4-27)

dSEE Display Segment Selection

e This parameter specifies the number of the segment to set in the program.

r~

Function
a Setting range Unit Default
ENd or 0 to Number of segments used —1 ENd*
Setting
* If you move from the PV/SP display by pressing the Key for one second, the current
segment number is displayed.
@ Related Sections
% 4-7 Setting Programs (page 4-27)
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SEYpP Segment n Format (n = 0 to 31)

The Display Segment Selection parameter must not
be set to END. The Step Time/Rate of Rise
Programming parameter must be set to Rate of
Rise.

e This parameter sets the segment type for the specified segment number to ramp, soak, or

/v— step.

Function
a Setting range Unit Default
RAMP (ramp), SafAlt (soak), or SEEF (step) RAMP
Setting
® Related Sections
% 4-7 Setting Programs (page 4-27)
® Related Parameters
Step Time/Rate of Rise Programming (Initial Setting Level): Page 6-59
The Display Segment Selection parameter must not
be set to END. The Step Time/Rate of Rise
Programming parameter must be set to Step Time,
SF’ Segment n SP (n =0 to 31) or the Step Time/Rate of Rise Programming

parameter must be set to Rate of Rise and the
Segment Type parameter must be set to Ramp or
Step.

e This parameter sets the SP for the specified segment number.
/ * For rate of rise programming, the target SP is set.

Function
A Setting range Unit Default
SP lower limit to SP upper limit EU 0
Setting
@ Related Sections
% 4-7 Setting Programs (page 4-27)

® Related Parameters

Step Time/Rate of Rise Programming (Initial Setting Level): Page 6-59
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The Displayed Segment Selection parameter must
not be set to END. The Step Time/Rate of Rise

PR Segment n Slope (n = 0 to 31) Programming parameter must be set to Rate of
Rise. The Segment Type parameter must be set to
Ramp.

e This parameter sets the amount of change per the time unit of the slope for the specified

/ segment number.

Function  ® If this parameter is set to 0, the segment will be a step segment.

a Setting range Unit Default
0 to 9999 EU 0

Setting

® Related Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters

Step Time/Rate of Rise Programming (Initial Setting Level): Page 6-59
Segment n Format (Program Setting Level): Page 6-18

|ona] Bumes weiboid -9

The Display Segment Selection parameter must not
be set to END. The Step Time/Rate of Rise
Programming must be set to Step Time, or the Step
Time/Rate of Rise Programming must be set to
Rate of Rise and the Segment Type parameter must
be set to Soak.

ECME Segment n Time (n = 0 to 31)

e This parameter sets the segment time for the specified segment number.
/ ¢ This parameter sets the soak segment time for rate of rise programming.

Function
a Setting range Unit Default
0.00 to 99.59 Hours and minutes, or minutes and seconds 0.00
Setting
* The unit is set in the Program Time Unit parameter. (The default is H-M (hours and min-
utes).)
©® Related Sections
See

5-15 Program-related Functions (page 5-53)

® Related Parameters

Step Time/Rate of Rise Programming (Initial Setting Level): Page 6-59
Segment n Format (Program Setting Level): Page 6-18
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Pl d PID Set No.

Control must be set to 2-PID control.

e This parameter sets the PID set number for the specified program number.
e If this parameter is set to 0, the automatic PID set selection function will automatically

Function select the PID set number to be used in control according to the PV, DV, and SP.
a Setting range Unit Default
Oto8 1
Setting

® Related Sections

See 5-13 Using PID Sets (page 5-37)

AL -1 Alarm Value 1
AL -2 Alarm Value 2
AL -4 Alarm Value 3

AL -4 Alarm Value 4

Alarms 1 to 4 must be assigned.
The alarm 1 to 4 type must not be setto 0, 1, 4, 5, or
12.

This parameter is set to one of the input values (X) in the alarm type list (page 3-19).

¢ These parameters set the alarm value for alarms 1 to 4 of the specified program number.
¢ For a temperature input, the decimal point is automatically set according to the selected
Function sensor. For an analog input, the decimal point is set according to Decimal Point

parameter setting.

Alarms Other Than an MV Alarm

M
Setiing Setting range Unit Default
—-1999 to 9999 EU 0
MV Alarms
Setting range Unit Default
-199.9 t0 999.9 % 0.0
® Related Parameters
% Input Type (Initial Setting Level): Page 6-56

Scaling Upper Limit, Scaling Lower Limit, Decimal Point (Initial Setting Level): Page 6-57
Alarm 1 to 4 Type (Initial Setting Level): Page 6-66

Standby Sequence Reset (Advanced Function Setting Level): Page 6-83

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-84
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-89
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Al |H  Alarm Upper Limit 1
FH_ E’H Alarm Upper Limit 2
HL 3H Alarm Upper Limit 3

ALYH  Alarm Upper Limit 4
Alarms 1 to 4 must be assigned.

The alarm 1 to 4 type must be set to 1, 4, or 5.
H,'_ 4','_ Alarm Lower Limit 1

FH_ E’L Alarm Lower Limit 2
FH_ 3,’_ Alarm Lower Limit 3

HL L“_ Alarm Lower Limit 4

These parameters are used to set the alarm upper limits and alarm lower limits for alarms for which
upper/lower limits have been selected in Alarm 1 Type to Alarm 4 Type (initial setting level).

|ona] Bumes weiboid -9

¢ These parameters set the upper limits and lower limits for alarms 1 to 4 of the specified
program number.
Functon ® For a temperature input, the decimal point is automatically set according to the selected
sensor. For an analog input, the decimal point is set according to Decimal Point
parameter setting.

Setting range Unit Default

O
—-1999 to 9999 EU 0

Setting

® Related Parameters
% Input Type (Initial Setting Level): Page 6-56
Scaling Upper Limit, Scaling Lower Limit, Decimal Point (Initial Setting Level): Page 6-57
Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-70
Standby Sequence Reset (Advanced Function Setting Level): Page 6-83
Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-84
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-89
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F'F'l: Program Repetitions

Program Link Destination

* The Program Repetitions parameter is used to repeatedly execute the same program for
/ the specified number of repetitions. The actual number of executions will be the set value

Function of this parameter plus one.

e The Program Link Destination Number parameter sets the link destination for the
program. Operation will continue to the program with the number that is specified in this
parameter after execution of the current program is completed.

a Parameter Setting range Unit Default
) Program Repetitions 0to 9,999 Repetitions 0
Setting Program Link Destination ENDorOto7 --- END
® Related Sections
% 5-15 Program-related Functions (page 5-53)

£S5 IS Time Signal 1 Set Segment

ES2S Time Signal 2 Set Segment

Outputs must be assigned to time signals 1 and 2.

* These parameters set the segment numbers that will use time signals.
/ * Up to two outputs can be set for each program. There is one timing setting for each

Function output.
A Setting range Unit Default
0to 31 0
Setting
® Related Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters

Time Signal 1 and 2 ON Time and Time Signal 1 and 2 OFF Time (Program Setting

Level): Page 6-23

Control Output 1 and 2 Assignment (Advanced Function Setting Level): Page 6-97
Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-98
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6 Parameters

aN | Time Signal 1 ON Time
Outputs must be assigned to time signals 1 and 2.

D-NE' Time Signal 2 ON Time

* These parameters set the ON times for the time signals.

Function
a Setting range Unit Default
0.00 to 99.59 Hours and minutes, or minutes and seconds * 0.00
Setting
* The unitis set in the Program Time Unit parameter. (The default is H-M (hours and min-
utes).)
©® Related Sections 2
E 5-15 Program-related Functions (page 5-53) g
E
® Related Parameters 3
1]
Time Signal 1 and 2 Set Segment (Program Setting Level): Page 6-22 %"
Program Time Unit (Initial Setting Level): Page 6-58 2
aoF | Time Signal 1 OFF Time
Outputs must be assigned to time signals 1 and 2.
afF2 Time Signal 2 OFF Time

e These parameters set the OFF times for the time signals

r~

Function
a Setting range Unit Default
0.00 to 99.59 Hours and minutes, or minutes and seconds * 0.00
Setting . ) ) - ) .
* The unit is set in the Program Time Unit parameter. (The default is H-M (hours and min-
utes).)
® Related Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters

Time Signal 1 and 2 Set Segment (Program Setting Level): Page 6-22
Program Time Unit (Initial Setting Level): Page 6-58
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6-5 Adjustment Level

This level is for executing AT (auto-tuning) and other operations, and for set control parameters.
This level provides the basic Controller parameters for PID control (proportional band, integral time,
derivative time) and heating/cooling control.

[ Power ON | To move to the Adjustment Level from the Operation
e . Level, press the (@ Key twice.
Opergtion Program " e The following items are displayed for Controllers with
Level Setting Level ; CT Inputs: Heater current monitors, Leakage current
Press th : . .
@r)eizy for less than 1 s. ,L : monitors, HB alarm detection, and HS alarm
PID Setting | 4 Adjustment : detection.
Level Level :

./ * Adjustment Level parameters can be changed after
"""""""""""""""" C setting the Operation/Adjustment Protect parameter
| | ontrol in progress ) )
to 0 or 1. Displays and changing levels are not
possible if the Operation/Adjustment Protect
parameter is set to 2 to 5. Protection is set in the
Protect Level.
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Adjustment Level
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6 Parameters

L.Add Adjustment Level Display

This parameter is displayed after moving to the Adjustment Level. The four numeric digits to identify the
product code are displayed in the No. 2 display.
When a logic operation is set, a period "." will be displayed on the No. 2. display.

¢ This parameter indicates that the Adjustment Level has been entered.

/ (The Adjustment Level parameter will not be displayed again even if the Key is
Function pressed in the Adjustment Level to scroll through the parameters.)
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6 Parameters

Control must be set to 2-PID control and the Reset
Operation parameter must be set to fixed SP

H [ AT Execute/Cancel operation, or the Reset Operation parameter must
be set to stop operation and the Controller must
not be on standby or performing a reset.

This parameter executes auto-tuning (AT).

e The MV is forcibly increased and decreased around the set point to find the

characteristics of the control object. From the results, the PID constants are automatically
Function set in the Proportional Band (P), Integral Time (I), and Derivative Time (D) parameters.

e AT can be set to 100% AT, 40% AT, All PID 100% AT, or All PID 40% AT.
You can specify only 100% AT or All PID 100% AT during heating and cooling control or
during position-proportional floating control.

e For heating/cooling control, select the tuning methods that is suitable for the cooling
control characteristics in the Heating/Cooling Tuning Method parameter.

 If autotuning is performed with the default settings, the cooling PID constants (i.e., &
Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling) E
parameters) have the same values as the heating PID constants. &
Setting rage Default 5
ATA1: All PID 40% AT Execute e
Operation ATA2: Al PID 100% AT Execute
OFF: AT Cancel OFF
AT-2: 100%AT Execute
AT-1: 40%AT Execute

e This parameter is normally afF. Ak -2, Ak - {, AER 1, or AEAC to execute AT.
Auto-tuning is not executed when control is stopped or during ON/OFF control.

¢ The TUNE indicator will light during autotuning.

¢ When AT execution ends, the parameter setting automatically returns to oF F.

® Related Sections

% 4-9 Determining PID Constants (Autotuning and Manual Setting) (page 4-49)
5-14 Determining PID Constants for PID Sets (Autotuning for All PID Sets) (page 5-45)

©® Related Parameters
Proportional Band, Integral Time, and Derivative Time (Adjustment Level): Page 6-36
Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling)
(Adjustment Level): Page 6-37
PID*Proportional band, PID*Integral time, PID*Derivative time (PID setting level): Page
6-46
PID ON/OFF (Initial Setting Level): Page 6-63
Heating/Cooling Tuning Method (Advanced Function Setting Level): Page 6-103
Close/Floating (Initial Setting Level): Page 6-75
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m
2

==
lT

Communications must be supported.

The Event Input Assignment 1 to 6 parameters
must not be set to enable/disable communications
writing.

Communications Writing

r~

This parameter enables/disables writing of parameters to the E5[IC-T from the host
(personal computer) using communications.

Function ® This parameter is not displayed if the Event Input Assignment 1 to 6 parameters are set to
enable/disable communications writing.
A Setting rage Default
_ ON: Writing enabled OFF
Setting OFF: Writing disabled
e The Communications Writing parameter will be automatically turned ON if the Protocol
Setting parameter is set to component communications, Host Link (FINS)
communications, or the MC Protocol (Type 4).
® Related Parameters
% Communications Setting Level: Page 6-111
Protocol Setting, Communications Unit No., Communications Baud Rate,
Communications Data Length, Communications Parity, and Communications Stop Bits
The Reset Operation parameter must be set to stop
SPMD’ SP Mode control and the Event Input Assignment 1 to 6

parameters must not be set to change the SP
mode.

r~

Function

e This parameter sets the SP mode.
¢ In Program SP Mode, the SP from the set program will be used for control.
¢ In Fixed SP Mode, the fixed SP is used as the SP in control. Also, the FSP indicator will

light.

Setting range Default
P5P: Program SP or F5F: Fixed SP PSP
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FSP Fixed SP

e This parameter sets the SP used in Fixed SP Mode.

r~

Function
) Setting range Unit Default
SP Lower Limit to SP Upper Limit EU 0
Setting
©® Related Parameters
See SP Mode (Adjustment Level): Page 6-28
Ev': { Heater Current 1 Value Monitor HB and HS alarms must be supported.

The HB ON/OFF parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting heater burnout.

1oneT uaunsnlpy g-9

This parameter measures and displays the heater current value.
e Heater burnout is not detected if the ON time for the control output for heating is 100 ms

Function or less (30 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
¢ |f an alarm is output for the Heater Burnout Detection 1 parameter, the No. 1 display will
flash the Heater Current 1 Value Monitor parameter.

® Related Parameters
% Heater Burnout Detection 1 (Adjustment Level): Page 6-30
Heater Burnout Detection 2 (Adjustment Level): Page 6-31
HB ON/OFF (Advanced Function Setting Level): Page 6-84
Error Displays L £ {: Page A-13
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HB and HS alarms must be supported.

] .
Hb ! Heater Burnout Detection 1 The HB ON/OFF parameter must be set to ON.

This parameter sets the current for the heater burnout alarm to be output.

¢ The heater burnout alarm is output when the heater current value falls below the setting

/ of this parameter.

Function ® When the set value is 0.0, the heater burnout alarm output is turned OFF. When the set
value is 50.0, the heater burnout alarm output is turned ON.

a Setting range Unit Default
0.0t0 50.0 A 0.0

Setting

® Related Parameters

% Heater Current 1 Value Monitor (Adjustment Level): Page 6-29
Heater Burnout Detection (Advanced Function Setting Level): Page 6-84
Heater Burnout Latch (Advanced Function Setting Level): Page 6-85
Heater Burnout Hysteresis (Advanced Function Setting Level): Page 6-85
Lr’:E, Heater Current 2 Value Monitor HB and HS alarms must be supported (two CTs).

The HB ON/OFF parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting heater burnout.

This parameter measures and displays the heater current value.
e Heater burnout is not detected if the ON time for the control output for heating is 100 ms

Function or less (30 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A
Monitor

e If an alarm is output for the Heater Burnout Detection 2 parameter, the No. 1 display will
flash the Heater Current 2 Value Monitor parameter.
® Related Parameters
See

=== / Heater Burnout Detection 1 (Adjustment Level): Page 6-30
Heater Burnout Detection 2 (Adjustment Level): Page 6-31
Error Displays L tc': Page A-13
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. HB and HS alarms must be supported (two CTs).
HbE’ Heater Burnout Detection 2 The HB ON/OFF parameter must be set to ON.

This parameter sets the current for the heater burnout alarm to be output.

¢ The heater burnout alarm is output when the heater current value falls below the setting

/ of this parameter.

Function ® When the set value is 0.0, the heater burnout alarm output is turned OFF. When the set
value is 50.0, the heater burnout alarm output is turned ON.

Setting range Unit Default

O
0.0t0 50.0 A 0.0

Setting

® Related Parameters
% Heater Current 2 Value Monitor (Adjustment Level): Page 6-30
HB ON/OFF (Advanced Function Setting Level): Page 6-84
Heater Burnout Latch (Advanced Function Setting Level): Page 6-85
Heater Burnout Hysteresis (Advanced Function Setting Level): Page 6-85

1oneT uaunsnlpy g-9

1 r . HB and HS alarms must be supported.
Lt F ! Leakage Current 1 Monitor The HS Alarm Use parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting SSR short-circuits.

This parameter measures and displays the heater current when the heater is OFF.
/ ¢ The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (35 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the HS Alarm 1 parameter, the No. 1 display will flash the
Leakage Current 1 Monitor parameter.

©® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-32
HS Alarm 2 (Adjustment Level): Page 6-33
HS Alarm Use (Advanced Function Setting Level): Page 6-94
Error Displays L L~ {: Page A-13
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HB and HS alarms must be supported.

]
HS ! HS Alarm 1 The HS Alarm Use parameter must be set to ON.

This parameter sets the current for the HS alarm to be output.

e An HS alarm is output when the leakage current value exceeds the setting of this

I parameter.

Function ® When the set value is 50.0, the HS alarm output is turned OFF. When the set value is 0.0,
the HS alarm output is turned ON.

a Setting range Unit Default
0.0t0 50.0 A 50.0

Setting

® Related Parameters
Leakage Current 1 Monitor (Adjustment Level): Page 6-31
HS Alarm (Advanced Function Setting Level): Page 6-94
HS Alarm Latch (Advanced Function Setting Level): Page 6-94
HS Alarm Hysteresis (Advanced Function Setting Level): Page 6-95

See

HB and HS alarms must be supported (two CTs).

1 r .
Lt PE Leakage Current 2 Monitor The HS Alarm Use parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting SSR short-circuits.

This parameter measures and displays the heater current when the heater is OFF.
e The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (35 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A
Monitor

e If an alarm is output for the HS Alarm 2 parameter, the No. 1 display will flash the
Leakage Current 2 Monitor parameter.

® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-32
HS Alarm 2 (Adjustment Level): Page 6-33
HS Alarm Use (Advanced Function Setting Level): Page 6-94
Error Displays L L Fc': Page A-13
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HSE’ HS Alarm 2 HB and HS alarms must be supported (two CTs).
The HS Alarm Use parameter must be set to ON.

This parameter sets the current for the HS alarm to be output.

e An HS alarm is output when the leakage current value exceeds the setting of this

l parameter.

Function ® When the set value is 50.0, the HS alarm output is turned OFF. When the set value is 0.0,
the HS alarm output is turned ON.

Setting range Unit Default

O
0.0t0 50.0 A 50.0

Setting

® Related Parameters
% Leakage Current 2 Monitor (Adjustment Level): Page 6-32
HS Alarm Use (Advanced Function Setting Level): Page 6-94
HS Alarm Latch (Advanced Function Setting Level): Page 6-94
HS Alarm Hysteresis (Advanced Function Setting Level): Page 6-95

NS PV Input Shift

|
=

Sometimes an error occurs between the process value and the actual temperature. To offset
I~— this, a compensated value can be obtained by adding an input shift value to the input. The
Functon compensated value is displayed as the process value and used for control. The entire input
range is shifted by a fixed rate. If the input shift value is set to —1°C, control will be per-
formed for a value 1°C lower than the measured temperature.

) Setting range Unit Default
. Temperature input: —199.9 to 999.9 °C or °F 0.0
Setting Analog input: —1,999 to 9,999" EU 0

*  The decimal point position depends on the Decimal Point parameter setting.

® Related Parameters
See Input Type (Initial Setting Level): Page 6-56

ENF«': PV Slope Coefficient

This parameter sets a factor to apply to the input to compensate the process value. The
resulting value is displayed as the process value and used in control.

Function
a Setting range Default
0.001 to0 9.999 1.000
Setting
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WE-h  wait Band

e This parameter sets the band for the wait operation as a deviation from the SP.
/ * The wait operation is not performed if the wait band is set to 0.

Function
a Setting range Unit Default
_ Temperature input: OFF, or 0.1 to 999.9 °C or °F ofF
Setting Analog input: OFF, or 0.01 to 99.99 %FS
® Related Parameters
% 5-15 Program-related Functions (page 5-53)
5’: l:l Standby Time

¢ This parameter is used to set the time from when the run command is executed until the
/ program starts operation.

Function
a Setting range Unit Default
_ 0.00 to 99.59 (hours.minutes) Hours and minutes, or 0.00
Setting 0.00 to 99.23 (days.hours) days and hours*
* The unit is set in the Standby Time Unit parameter. (The default is H-M (hours and minutes).)
® Related Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters
Standby Time Unit (Advanced Function Setting Level): Page 6-82
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PSPS Program SP Shift Value

e This parameter performs a fixed-rate compensation (1-point compensation) for the

/ program SP (PSP).

Function ® This parameter is masked by default and not displayed.

) Setting range Unit Default
—1999 to 9999 EU 0

Setting

® Related Sections
See 5-15 Program-related Functions (page 5-53)

® Related Parameters
Parameter Mask Setting (Advanced Function Setting Level): Page 6-110

1oneT uaunsnlpy g-9
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d

Proportional Band

Integral Time

Derivative Time

The control must be set to 2-PID control.

These parameters set the PID constants. If auto-tuning is executed, these parameters are set automat-

ically.

|

Setting

|

Setting

See

P Refers to control in which the MV is proportional to the deviation (control error).

action:

I Refers to a control action that is proportional to the time integral of the deviation.

action:  With proportional control, there is normally an offset (control error). Proportional
action is thus used in combination with integral action. As time passes, this control
error disappears, and the control temperature (process value) comes to agree
with the set point.

D Refers to a control action that is proportional to the time derivative of the control

action:  error. The proportional control and integral control correct for errors in the control

result, and thus the control system is late in responding to sudden changes in
temperature. The derivative action increases the MV in proportion to the slope of
the change in the temperature as a corrective action.

¢ The set values are saved in the Proportional Band, Integral Time, and Derivative Time
parameters for the selected PID set.

Parameter Setting range Unit Default
Proportional Temperature input 0.1t0999.9 °C or °F 8.0
Band Analog input %FS 10.0
Integral Time * | Integral/ Standard, heating/cooling, or | 0 to 9999 Seconds 233

Derivative close position-proportional
Time Unitof | control
1s Floating position-proportional | 1 to 9999
control
Integral/ Standard, heating/cooling, or | 0.0t0 999.9 | Seconds 233.0
Derivative close position-proportional
Time Unitof | control
0.1s Floating position-proportional | 0.1 to 999.9
control
Derivative Integral/Derivative Time Unitof 1 s 0 to 9999 Seconds 40
Time * Integral/Derivative Time Unit of 0.1 s 0.0t0999.9 | Seconds 40.0

* The unit is determined by the setting of the Integral/Derivative Time Unit parameter. The
Proportional Band, Integral Time, and Derivative Time parameters are initialized if the
Integral/Derivative Time Unit parameter is changed.

® Related Parameters

AT Execute/Cancel (Adjustment Level): Page 6-27
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-86
PID*Proportional band, PID*Integral time, PID*Derivative time (PID setting level): Page

6-46
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L-P Proportional Band (Cooling)

l’_- et . . The control must be set to heating/cooling control
L Integral Time (Cooling) and 2-PID control

L-d Derivative Time (Cooling)

These parameters set the PID constants for cooling control.
/ These parameters are automatically set according to the Heating/Cooling Tuning Method
Functon parameter when auto-tuning is executed.

e The set values are saved in the Proportional Band, Integral Time, and Derivative Time
parameters for the selected PID set.

a Parameter Setting range Unit Default o

. Proportional Temperature input 0.1t0999.9 °Cor °F 8.0 a
Setting Band (Cooling) | Analog input %FS 10.0 g
Integral Time Integral/Derivative Time Unitof 1s | 0 to 9999 Seconds 233 %

(Cooling) * Integral/Derivative Time Unit of 0.1 s | 0.0 to 999.9 Seconds 233.0 g

Derivative Time | Integral/Derivative Time Unitof 1s | 0 to 9999 Seconds 40 :lf

(Cooling)* Integral/Derivative Time Unit of 0.1 s | 0.0 to 999.9 Seconds 40.0 3

* The unit is determined by the setting of the Integral/Derivative Time Unit parameter. The
Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling)
parameters are initialized if the Integral/Derivative Time Unit parameter is changed.

® Related Parameters
% AT Execute/Cancel (Adjustment Level): Page 6-27
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-86
PID*Proportional Band, PID*Integral Time, PID*Derivative Time (PID Setting Level):
Page 6-46

1'_- -db Dead Band The control must be set to heating/cooling control.

This parameter sets the output dead band width for heating/cooling control. A negative setting sets an
overlapping band.

¢ This parameter sets an area in which the control output is O centering around the set point
/ for a heating/cooling control.

Function
a Setting range Unit Default
. Temperature input -199.9 t0 999.9 °Cor°F 0.0
Setting Analog input ~19.99 to 99.99 %FS 0.00
® Related Parameters
% PID * Dead Band (PID Setting Level): Page 6-47
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The control must be standard control and 2-PID

EF - P Manual Reset Value control.

The Integral Time parameter must be set to 0.

e This parameter sets the required manipulated variable to remove offset during

stabilization of P or PD control.

Function
a Setting range Unit Default
0.0 to 100.0 % 50.0
Setting

® Related Parameters
See

=== Integral Time (Adjustment Level): Page 6-36
PID * Integral Time (PID Setting Level): Page 6-47
PID * Manual Reset Value (PID Setting Level): Page 6-48
PID ON/OFF (Initial Setting Level): Page 6-63

H45 Hysteresis (Heating)
FTHYS Hysteresis (Cooling)

The control must be ON/OFF control.
For the Hysteresis (Cooling) parameter, the control
must be heating/cooling control.

This parameter sets the hysteresis for ensuring stable operation at the ON/OFF switching point.

e For standard control, use the Hysteresis (Heating) parameter. The Hysteresis (Cooling)

parameter cannot be used.

Function ® For heating/cooling control, the hysteresis can be set independently for heating/cooling.
The Hysteresis (Heating) parameter is used for the heating side, and the Hysteresis

(Cooling) parameter is used for the cooling side.

a Parameter name Setting range Unit Default
_ Hysteresis Temperature input 0.1 t0 999.9 °C or °F 1.0
Setting (Heating) Analog input 0.01 t0 99.99 %FS 0.10
Hysteresis Temperature input 0.1 t0 999.9 °Cor °F 1.0
(Cooling) Analog input 0.01t0 99.99 %FS 0.10

® Related Parameters

%/ PID ON/OFF (Initial Setting Level): Page 6-63
Standard or Heating/Cooling (Initial Setting Level): Page 6-64
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My -R

The control must be set to 2-PID control and the
Reset Operation parameter must be set to stop
control.

MV at Reset

¢ This parameter sets the MV when switching between run status and reset status during
Run/Reset control. However, if the reset operation is set to a fixed SP operation, the MV
at reset is not used.

Function
¢ The parameter is masked by default and not displayed.
) Control method Setting range Unit | Default
_ Standard -5.0t0 105.0 % 0.0
Setting Position proportional (Closed and direct setting of
position proportional MV is ON.)
Heating/cooling -105.0 to 105.0
Position Proportional CLOS, HOLD, or None | HOLD
(Floating or direct setting of position proportional MV is OPEN z
OFF) >
&
&
® Related Parameters 3
See Run/Reset (Operation Level): Page 6-14 =
Parameter Mask Setting (Advanced Function Setting Level): Page 6-110 %
Ml/ - E MV at PV Error The control must be set to 2-PID control or a

Position-proportional Model must be used.

/ ¢ This parameter is masked by default and not displayed.

Function

O

Setting

See

e This parameter sets the MV to use when an input error occurs.

Control method Setting range Unit | Default
Standard -5.0t0 105.0 % 0.0
Position proportional (Closed and direct setting of
position proportional MV is ON.)
Heating/cooling —105.0 to 105.0
Position Proportional CLOS, HOLD, or | None | HOLD
(Floating or direct setting of position proportional MV is OPEN
OFF)

® Related Parameters
Close/Floating (Initial Setting Level): Page 6-75

Direct Setting of Position Proportional MV (Advanced Function Setting Level): Page

6-102

Parameter Mask Setting (Advanced Function Setting Level): Page 6-110
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DL - H MV Upper Limit The control must be set to 2-PID control.

A Position-proportional Model must be set to close
ol -L MV Lower Limit control.

e The MV Upper Limit and MV Lower Limit parameters set the upper and lower limits of the
[v— manipulated variable. When the calculated manipulated variable exceeds the upper or
Function lower limit value, the upper or lower limit value will be the output level.
e The set value is saved in the MV Upper Limit and MV Lower Limit parameters for the
current PID set.

e MV Upper Limit

Sefng Control method Setting range Unit Default
Standard control MV lower limit + 0.1 to 105.0 % 100.0
Close position-proportional control
Heating/cooling control 0.0to 105.0

e MV Lower Limit

The MV for the cooling control output during heating/cooling control is expressed as a
negative value.

Control method Setting range Unit Default
Standard control —5.0 to MV upper limit — 0.1 % 0.0
Close position-proportional control
Heating/cooling control -105.0t0 0.0 -100.0

® Related Parameters
See

== PID ON/OFF (Initial Setting Level): Page 6-63
Close/Floating (Initial Setting Level): Page 6-75
PID * MV Upper Limit and PID * MV Lower Limit (PID Setting Level): Page 6-48
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ERL MV Change Rate Limit 2-PID control must be used.

e The MV change rate limit sets the maximum allowable width of change in the MV per
Iv- second. (For Position-proportional Models, the maximum valve opening per second is
Function set.) If the change in the MV exceeds this setting, the MV will be changed by the MV
change rate limit until the calculated value is reached. If the limit is set to 0.0, this function
will be disabled.
e The MV Change Rate Limit parameter will not operate in the following situations.
¢ In Manual Mode
e During AT execution
During ON/OFF control
While resetting (during MV output when resetting)
During MV output when error occurs

) Setting range Unit Default $
0.0 to 100.0 Y%ls 0.0 >
Setting =
@
® Related Parameters 3
E Proportional Band (Adjustment Level): Page 6-36 :lf
<
2

c’b Position Proportional Dead Band A Position-proportional Model must be used.

* When the difference between the MV and the valve opening is within the value that is set
/ for the Position Proportional Dead Band, opening or closing the valve will be stopped to

Function prevent the valve from deteriorating.
) Setting range Unit Default
Close control: 0.1 to 10.0 % 4.0
Setting "
Floating control: 0.1 to 10.0 % 2.0

® Related Parameters
See Open/Close Hysteresis (Adjustment Level): Page 6-42
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51'_- = H Open/Close Hysteresis A Position-proportional Model must be used.

e The Open/Close Hysteresis parameter is used to shift the ON and OFF points for the
/ open output and close output to prevent output chattering.

Function
a Setting range Unit Default
0.1t0 20.0 % 0.8
Setting
® Related Parameters
% Position Proportional Dead Band (Adjustment Level): Page 6-41

The input type must be an analog input, and the
Extraction of Square Root Enable parameter must
be set to ON.

5 E RpP |Ii):()::'atction of Square Root Low-cut

e This parameter sets the extraction of square root low-cut point used for the inputs. The
/ data after extracting the square root is shown below.
Functon ® The low-cut point is used for extracting the square root for flowrate sensors.

A

Operation result f---------=--==-=s-=mmmmommommooe oo as
100% FS

Extraction of square
/ root low-cut point

0 100% FS

Argument 1 (input data)

a Setting range Unit Default
0.0 to 100.0 % 0.0

Setting

® Related Parameters
% Extraction of Square Root Enable (Initial Setting Level): Page 6-78
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[N g V)

W 1to BaN work Bit 1 to 8 ON Delay
]
i t

o H& F Work Bit 1 to 8 OFF Delay The work bit operation type must not be set to OFF.

¢ ON Delay
When the results of a work bit logic operation is ON, the work bit is turned ON after the
Function time specified in the parameter elapses.
e OFF Delay
When the results of a work bit logic operation is OFF, the work bit is turned OFF after the
time specified in the parameter elapses.

a Setting range Unit Default
0 to 9999 Seconds 0
Setting
® Related Parameters
% Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-98

1oneT uaunsnlpy g-9

Communications must be supported.
P L E M Communications Monitor The Protocol Setting parameter must be set to Host
Link (FINS) or the MC Protocol.

e The Communications Monitor parameter displays the communications cycle time of the

[T escet

Functon ¢ If communications are not possible with the PLC, [.LRF is displayed. When
communications are restored, the cycle time is displayed again.

@ Monitoring range Default
Normal: 0 to 9999 ms, If 9999 ms is exceeded: 3333 ---

Setting Error: LERR

Also refer to the E5//C-T Digital Controllers Communications Manual (Cat. No. H186) for
information on communications.
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6-6 PID Setting Level

The PID setting level is used to make settings such as PID values for each PID set and MV limit values.
Move to a particular PID set from the Display PID Set Selection parameter, which is displayed first in the
PID setting level.

Power ON To move to the PID Setting Level from the
JETT ﬂ .................................. . Operation Level, press the (&) Key three times.
Operation Program Setting
: Level Level : PID Setting Level
H 4 Press the ©) Key '
E for less than 1 s. ' PID1 ) .
: PID Setting | Adjustment — PID2 Display PID Selection
Level |~ Level : dF '-Ei Cdb=
e ‘ e T p 6-44
E Temperature ] ) T
control being 3 srdE= d
performed. e 3| PID8
I.F aF
B9 el 6-46
N He -
% 25 6-46
id 8.d 6-46
4g 40
Ir-p 8L-F 6-47
a4 8.4
L-C 8L-C 6-47
233 233
tL-d 8L-d 6-47
40 il
tLdh 8.Ldh 6-47
il il
laFR HaFR 6-48
580 560
lalH HalH 6-48
1000 1000
loll Hall 6-48
04 0o
LA A.AL 6-49
1320 1320
\LhA L&A .
i ofl ALk ! 6-49
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dP.d Display PID Selection

This parameter is used to select the PID set for making the display settings.

e This parameter selects the PID set for which the display settings are to be made.
[v— * You can use up to eight sets of the following values by registering them for PID set num-
Function bers 1 to 8: PID constants, MV upper/lower limits, dead bands, manual reset values, auto-
matic selection range upper limits, and LBA detection times.

a Setting range Default
1t08 *

*  The current PID set will be displayed. If you use the (#) and Keys to change the PID
set, the monitor function will be canceled.

Setting

® Related Parameters
See PID Set No. (Program Setting Level): Page 6-20

|aAa] Bumes aid 9-9
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6-46

*p PID * Proportional Band
* PID * Integral Time 2-PID control must be used.
* 4 PID * Derivative Time (*: 1 to 8)

These parameters set the PID constants for each PID set. If auto-tuning is executed, these parameters
are set automatically.

P For the P action, the MV is proportional to the derivative.
, = action:
Function | action: For the | action, an output is produced that is proportional to the time integral of the

derivative. An offset normally occurs with the proportional action, so the proportional
action is used in combination with the integral action. As time passes, this offset disap-
pears and the control temperature comes to match the set point.

D For the D action, an output is produced that is proportional to the time derivative of the

action: input. Because the proportional action and integral action correct for errors in the con-
trol result, the control system will be slow to respond to sudden changes in temperature.
The derivative action performs a corrective action by increasing the MV in proportion to
the slope of the temperature change.

a Parameter Setting range Unit Default
) Proportional | Temperature input 0.1 t0 999.9 °Cor°F 8.0
Setting Band Analog input %FS 10.0
Integral Integral/Derivati | Standard, 0 to 9,999 Seconds 233
Time* ve Time Unit of | heating/cooling,
1s position proportional
(closed)
Position proportional 110 9,999
(floating)
Integral/Derivati | Standard, 0.0 t0 999.9 Seconds 233.0
ve Time Unit of | heating/cooling,
0.1s position proportional
(closed)
Position proportional 0.1 t0 999.9
(floating)
Derivative Integral/Derivative Time Unitof 1 s 0 to 9,999 Seconds 40
Time* Integral/Derivative Time Unit of 0.1 s 0.0 t0 999.9 Seconds 40.0

*  The unit is determined by the setting of the Integral/Derivative Time Unit parameter.
The Proportional Band, Integral Time, and Derivative Time parameters are initialized if the
Integral/Derivative Time Unit parameter is changed.
® Related Parameters
See

== / AT Execute/Cancel (Adjustment Level): Page 6-27
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-86
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*r-p PID * Proportional Band (Cooling)

* L' - ': PID * Integral Time (Cooling) The control must be set to heating/cooling control
) and 2-PID control.

*xI_ d PID * Derivative Time (Cooling)
L (*: 1 to 8)

These parameters set the PID constants for each PID set number. If auto-tuning is executed, these
parameters are set automatically.

These parameters set the PID constants for cooling control.
These parameters are automatically set according to the Heating/Cooling Tuning Method
Functon parameter when auto-tuning is executed.

) Parameter Setting range Unit Default o
Proportional Band | Temperature input 0.1t0999.9 °C or °F 8.0 &
Seting(Cooling) Analog input %FS 10.0 z
Integral Time Integral/Derivative 010 9,999 Seconds 233 o
(Cooling)* Time Unitof 1s =
Integral/Derivative 0.0 t0 999.9 Seconds 233.0 ,“l
Time Unit of 0.1 s 3
Derivative Time Integral/Derivative 0 t0 9,999 Seconds 40 ~
(Cooling)* Time Unitof 1 s
Integral/Derivative 0.0 t0 999.9 Seconds 40.0
Time Unitof 0.1 s

*  The unit is determined by the setting of the Integral/Derivative Time Unit parameter.
The Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling)
parameters are initialized if the Integral/Derivative Time Unit parameter is changed.

® Related Parameters

% / AT Execute/Cancel (Adjustment Level): Page 6-27
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-86

The control method must be set to heating/cooling

* I * *u
'dh  PID*DeadBand (*:1to8) cortrol

These parameters set the output dead band width for heating/cooling control for each PID set number.
A negative setting sets an overlapping band.

¢ These parameters set an area in which the control output is 0O centering around the set
point for a heating/cooling control.

Function
) Setting range Unit Default
. Temperature input -199.9 t0 999.9 °C or °F 0.0
Setting Analog input ~19.99 t0 99.99 %FS 0.00
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The control method must be set to standard control
and 2-PID control and the integral time must be set
to 0.

- PID * Manual Reset Value
*

e These parameters set the required manipulated variable to remove the offset during
settling in P or PD control for each PID set number.

Function
a Setting range Unit Default
0.0 to 100.0 % 50.0
Setting
® Related Parameters
See

-55 / Integral Time (Adjustment Level): Page 6-36
PID ON/OFF (Initial Setting Level): Page 6-63

* 51'_ H PID * MV Upper Limit 2-PID control must be used.
) _ PID * MV Lower Limit Closed control must be used (for position
*.cu'_ "_ (*:1to0 8) proportional models).

These parameters set the MV upper and lower limits for each PID set.

e The MV Upper Limit and MV Lower Limit parameters set the upper and lower limits of the
[v— manipulated variable. When the calculated manipulated variable exceeds the upper or
Function lower limit value, the upper or lower limit value will be the output level.
e MV limits do not operate when floating control is used with models that support posi-
tion-proportional control, so these parameters are disabled.

e MV Upper Limit
| The setting range depends on whether standard, position-proportional (closed) control, or
Setting heating/cooling control is used. In addition, the cooling MV during heating/cooling control
is expressed as a negative value.

Control method Setting range Unit Default
Standard -
Position proportional (closed) MV lower fimit + 0.1 to 105.0 % 100.0
Heating/cooling 0.0t0 105.0

¢ MV Lower Limit
The setting range depends on whether standard, position-proportional (closed) control, or
heating/cooling control is used. In addition, the cooling MV during heating/cooling control
is expressed as a negative value.

Control method Setting range Unit Default
Standard .
Position proportional (closed) ~5.0to MV-upper limit = 0.1 % 0.0
Heating/cooling -105.0t0 0.0 -100.0

® Related Parameters

%/ PID ON/OFF (Initial Setting Level): Page 6-63
Close/Floating (Initial Setting Level): Page 6-75
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PID * Automatic Selection Range

N el Upper Limit (*: 1 to 8) 2-PID control must be used.

These parameters set the upper limit for each PID set when PID sets are selected automatically.

e These parameters are used to set the automatic selection range upper limits for PID sets
[T s
Functon ® The sensor setting range for PID set 8 is the upper limit of the specified range for a tem-
perature input and 105.0% for an analog input. This parameter cannot be set.
e These values apply to the PV (process value), DV (deviation), or SP (set point) set in the
PID Set Automatic Selection Data parameter. The default setting is PV
e These settings are used to automatically calculate set points when tuning is performed
with the All PID AT operation.

) Setting range Unit Default
_ Temperature input: —1,999 to 9,999 EU 1320
Setting Analog input: —5.0 to 105.0 % 105.0

® Related Parameters

|aAa] Bumes aid 9-9

E Integral Time (Adjustment Level): Page 6-36
PID ON/OFF (Initial Setting Level): Page 6-63
1 O PID * LBA Detection Time 2-PID control must be used.
L L (*: 1to 8) The alarm 1 type must be 12 (LBA).

These parameters set whether the LBA function is to be enabled or disabled and sets the time interval
for detection, for each PID set.

e These parameters set the time interval for detecting the LBA.
e Setting 0 disables the LBA function.
Funcon ® For ON/OFF control, make the setting in the LBA Detection Time parameter in the
advanced function setting level.

a Setting range Unit Default
0 to 9999 s 0

Setting

® Related Parameters

% Alarm 1 Type (initial setting level): Page 6-66
LBA Level (Advanced Function Setting Level): Page 6-96
LBA Band (Advanced Function Setting Level): Page 6-96
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6-7 Monitor/Setting Item Level

Monitor/setting items can be displayed by means of the PF key when the PF Setting parameter
(Advanced Function Setting Level) is set to PFDP: Monitor/Setting Item.

Power ON

Operation Program
Level Setting Level
Press the © Key
for less than 1 s. A

PID Setting | ¢ Adjustment
Level - Level

Key

Monitor/Setting
Iltem Level

«P Key

[:] Control in progress

To move from any of the levels within the dotted line
to the Monitor/Setting Item Level, press the &rP Key.
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The PF Setting parameter must be set to PFDP, and
P F Cf l' to S Monitor/Setting ltem Display 1 to 5 the Monitor/Setting ltem 1 to 5 parameters must not
be set to OFF.

* When the PF Key is set to display monitor/setting items, pressing the PF Key will display
in order the contents of the Monitor/Setting Item 1 to 5 parameters. The contents of these
parameters are shown in the following table. For the setting (monitor) ranges, refer to the
applicable parameters.

. Remarks
Set value Setting Monitor/Setting Display
0 Disabled
1 PV/SP/Program No. Monitor and Segment No. Can be set. (SP)™" |
Monitor -
2 PV/SP/MV (Heating) (Valve Opening for Can be set. (SP)" | 34
Position-proportional Models) §
3 PV/SP/MV (Cooling) Can be set. (SP)'! | - g__
4 PV/SP/Remaining Segment Time Can be set. (SP)'1 | - §
5 Program No. Can be set. PRG =
6 Segment No. Monitor Cannot be set. £l ‘E
7 Remaining Standby Time Monitor Cannot be set. SERM ?35
8 Elapsed Program Time Monitor Cannot be set. PROE e
9 Remaining Program Time Monitor Cannot be set. PROLR 3
10 Elapsed Segment Time Monitor Cannot be set. SELE
11 Remaining Segment Time Monitor Cannot be set. SELR
12 Program Execution Repetitions Monitor Cannot be set. RPEM
13 Proportional band Can be set. 72
14 Integral time Can be set. T2
15 Derivative time Can be set. 42
16 Proportional Band (Cooling) Can be set. r-pr2
17 Integral Time (Cooling) Can be set. r--2
18 Derivative Time (Cooling) Can be set. r-42
19 Alarm value 13 Can be set. AL- 1
20 Alarm value upper limit 13 Can be set. AL IH
21 Alarm value lower limit 13 Can be set. AL L
22 Alarm value 23 Can be set. AL-C
23 Alarm value upper limit 2°3 Can be set. ALCH
24 Alarm value lower limit 23 Can be set. RLEL
25 Alarm value 3" Can be set. AL-3
26 Alarm value upper limit 3" Can be set. AL 3IH
27 Alarm value lower limit 33 Can be set. AL 3L
28 Alarm value 43 Can be set. AL-Y
29 Alarm value upper limit 4°3 Can be set. RLYH
30 Alarm value lower limit 43 Can be set. RLHL

*1  With the ESCC-T, only the PV and SP can be displayed. The SP can be selected only in Fixed
SP Mode.

*2  The setting for the currently selected PID set number is displayed.

*3  The setting for the currently selected program number is displayed.
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6-8 Manual Control Level

If you change to Manual Mode, the Manual MV parameter will be displayed and the displayed value will
be output as the MV.

Power ON
: Operation Program :
. Level Setting Level :
Y 7§ Press the (@) Key :
for less than 1 s. —_
PID Setting |4 [ Adjustment ;
Level - Level :
N
Press the ® Key for | —-—11  Press the @ Key for at Press the &9 Key
at least 1 s* or the © /E'I-” least 1 s; display will flash. for at least 1 s. *
Key for at least 1 s.
Y l Press the (@) Key for
at least 3 s. .
[:] Control in progress
J

4

| Manual Control Level

*When the PF Setting parameter is set to A-M.

To move from the operation level to the manual control
level, hold the ©) Key down for at least three seconds
with the Auto/Manual Switch parameter displayed.

To move from any of the levels within the dotted line,
press the Key for at least one seconds. (However,
the PF Setting parameter must be set to A-M.)

For details on the setting method, refer to 5-11 Performing Manual Control.
¢ The MANU indicator will light during manual control.

e During manual operation, it is not possible to move to any displays other than the PV/MV (Manual
MV).
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PV/MV (Manual MV)

¢ The manual control level display appears as shown below.

Function
ac
g
500
PV/Manual MV
Monitor range Unit
Process value | Temperature: According to indication range for each sensor. EU
Analog: Scaling lower limit -5% FS to Scaling upper limit +5% FS
(Refer to A-7 Sensor Input Setting Range, Indication Range, Con-
trol Range.)
Set point SP lower limit to SP upper limit EU
Setting range Unit
MV (Manual MV) Standard control -5.0 to 105.0* %
Position-proportional control
Heating/cooling control —105.0 to 105.0*
*  When the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower
limit to the MV upper limit.
©® Related Parameters
% Standard or Heating/Cooling (Initial Setting Level): Page 6-64
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6 Parameters

6-9

Initial Setting Level

This level is used to set up the basic Digital Controller specifications. In this level, you can set the Input
Type parameter to set the sensor input to be connected, limit the setting range of set points, set the
alarm modes, and perform other operations.

Poweron J——]

SRR
Operation Program .| Adjustment PID Setting
Level Setting Level > Level Level

“, E Control in progress

Press the
©) Key
for at
least 1 s.

A

Press the @) Key

B for less than 1's.

G Control stopped

Press the (©) Key for at
| least 1 s; display will flash.
—75 [1-Press the (©) Key

3 for at least 3 s.

Control stops.

Initial Setting
Level

To move from any of the levels within the dotted line to the Initial
Setting Level, press the (@) Key for at least three seconds with any
parameter displayed except for the Auto/Manual Switch parameter.

¢ The Initial Setting Level is not displayed when the Initial
Setting/Communications Protect parameter is set to 2. It
can be used when the Initial Setting/Communications
Protect parameter is set to 0 or 1.

e If the Input Type parameter is set for an analog input, the
following parameters will be set: Scaling upper limit,
Scaling lower limit, and Decimal point.
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°
]
-
o
£
E
©
(2]
8
=
£

6-9 Initial Setting Level
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I:N = E Input Type

¢ The Input Type parameter is used to set the input type.
[v— * When this parameter is changed, the set point limiter is changed to the defaults. If the
Function limiter must be specified, set the SP Upper Limit and SP Lower Limit parameters (Initial
Setting Level) again.
* If a resistance thermometer is mistakenly connected while a setting for other than a
resistance thermometer is in effect, 5.EFR will be displayed. To clear the 5.EFF display,
check the wiring and then cycle the power.

a Sensor Set value Temperature Temperature
‘ specification range in °C range in °F
Setting 0 —200 to 850 —~300 to 1500
Pt100 1 —-199.9 to 500.0 —199.9 t0 900.0
2 0.0 to 100.0 0.0t0 210.0
thermometer 3 -199.9 to 500.0 —199.9 t0 900.0
JPH00 4 0.0 to 100.0 0.0to0 210.0
K ISNEERURN 200 to 1300 ~300 to 2300
6 —20.0 to 500.0 0.0 to 900.0
J 7 —100 to 850 —-100 to 1500
8 —20.0 to 400.0 0.0 to 750.0
T 9 —200 to 400 —-300 to 700
10 —199.9 to 400.0 —199.9 to 700.0
E 11 —200 to 600 -300to 1100
Thermocouple L 12 —100 to 850 —100 to 1500
U 13 —200 to 400 —300 to 700
14 —-199.9 to 400.0 -199.9 to 700.0
N 15 —-200 to 1300 —-300 to 2300
R 16 0 to 1700 0 to 3000
S 17 0 to 1700 0 to 3000
B 18 100 to 1800 300 to 3200
W 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
10 to 70°C 21 0to 90 0to 190
Infrared Temperature g3 350eC 22 0to 120 0 to 240
115 to 165°C 23 0to 165 0 to 320
140 to 260°C 24 0 to 260 0 to 500
Current input 410 20 mA 25 One of t.he following ranges according to
0to 20 mA 26 the scaling:
1to5V 27 —1999 to 9999
Votagonput | 0105V | 20 | T e
Oto 10V -1.999 t0 9.999

® Related Parameters

%/ Temperature Unit (Initial Setting Level): Page 6-57
Set Point Upper Limit and Set Point Lower Limit (initial Setting Level): Page 6-58
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EN'H Scaling Upper Limit
I:N = L Scaling Lower limit The input type must be set for an analog input.

c’P Decimal Point

e The Decimal Point parameter specifies the decimal point position of parameters (set
/ point, etc.) whose unit is EU.

Function
e Scaling Upper Limit, Scaling Lower Limit
@
. Parameter name Setting range Default
Setting Scaling Upper Limit Scaling lower limit + 1 to 9999 100 -
Scaling Lower Limit —1999 to scaling upper limit — 1 0 ©
=]
E
¢ Decimal Point o
Parameter name Setting range Default ‘E
Decimal Point Oto3 0 %
Set value Settings Example
0 0 digits past decimal point 1234
1 1 digits past decimal point 123.4
2 2 digits past decimal point 12.34
3 3 digits past decimal point 1.234
©® Related Parameters
See Input Type (Initial Setting Level): Page 6-56
d - U Temperature Unit The input type must be set for a temperature input.
¢ Set the temperature input unit to either °C or °F.
Function
N Setting range Default
, £:°C, F:°F L
Setting
® Related Parameters
See Input Type (Initial Setting Level): Page 6-56
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SL -H SP Upper Limit

SL ‘L SP Lower Limit

r~

¢ These parameters set the upper and lower limits of the set points. A set point can be set

within the range defined by the upper and lower limit set values in the SP Upper Limit and

Function SP Lower Limit parameters. If these parameters are reset, any set point that is outside of
the new range will be forcibly changed to either the upper limit or the lower limit.

* When the temperature input type and temperature unit have been changed, the set point
upper limit and set point lower limit are forcibly changed to the upper and lower limits of
the sensor.

e For a temperature input, the decimal point position depends on the currently selected
sensor, and for an analog input it depends on the Decimal Point parameter setting.

a Parameter name Setting range Unit Default
Set Point Upper Temperature | SP lower limit + 1 to Input setting EU 1300
Setting Limit input range upper limit
Analog input | SP lower limit + 1 to scaling upper EU 100
limit
Set Point Lower Temperature | Input setting range lower limit to EU -200
Limit input SP upper limit - 1
Analog input | Scaling lower limit to SP upper EU 0
limit - 1
® Related Parameters
% Input Type (Initial Setting Level): Page 6-56
Temperature Unit (Initial Setting Level): Page 6-57
L-U Program Time Unit

r~

Function

O

Setting

e This parameter sets the time unit for the program.

e This parameter sets the time unit for the following parameters. Always set this time unit
before setting the following parameters.
e Segment Times
¢ Time Signal ON Times and Time Signal OFF Times

Setting range Unit Default
H-M: hours and minutes H-M: hours and
M-5: minutes and seconds minutes
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_ Step Time/Rate of Rise
k PR Programming

This parameter specifies the segment setting method when a program is set.
/v— There are two methods: Step Time, in which the arrival time and arrival SP are set, and
Function  Rate of Rise Programming, in which the segment type is set (to ramp, soak, or step) and the
values are set.
The setting method that you select does not affect the program patterns that you can create.

) Setting range Unit Default
. ECME: Step time ECME: Step time
Setting PR: Rate of rise programming

©® Related Sections
% 5-15 Program-related Functions (page 5-53)

The Step Time/Rate of Rise Programming
F’E’,'_,' Time Unit of Ramp Rate parameter must be set to Rate of Rise
Programming.

19Ae7 Buimes jemu| 6-9

This parameter sets the time unit for the denominator of the Segment Slope parameter.
Iv- Example: If the Segment Ramp Rate parameter is set to 100 and the Time Unit of Ramp
Function Rate parameter is set to M (minutes), the program SP will change at a rate of
100 per minute toward the segment SP.

a Setting range Unit Default
. H: Hours - M: Minutes
Setting M: Minutes

® Related Sections

See 5-15 Program-related Functions (page 5-53)

® Related Parameters
Step Time/Rate of Rise Programming (Initial Setting Level): Page 6-59
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RESM Reset Operation

This parameter sets the control operation to perform when a reset has been performed.
e Stopping control: Control is stopped. If an MV is set for the MV at reset, it is output.
Function ® Fixed SP operation: Control is executed for a fixed SP (FSP). The mode will always be
Fixed SP Mode.

a Setting range Unit Default
_ StaP: Stopping control - SkaP: Stopping control
Setting FSP: Fixed SP operation

*

If fixed SP operation is set, control while resetting will be performed with the set value
of the Fixed SP parameter. Control will not stop.

® Related Sections
=== 5-15 Program-related Functions (page 5-53)

P- EN Startup Operation

e This parameter sets the operating status when the power is turned ON.
¢ The specified operation is also used for software resets and when moving from Initial
Function Setting Level to Operation Level.

-

@ Setting range Unit Default
[ oNE: Continue --- L oNE: Continue
Setting RSE: Reset
FLUN: Run
MANL: Manual Mode*

* If the PID ON/OFF parameter is set to ON/OFF, Manual Mode cannot be selected.

® Rated Sections
% 4-7 Setting Programs (page 4-27)
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ESEE Operation End Operation

This parameter sets the operation to perform when the program has been completed.

l“"‘ ¢ Reset: Operation ends
Function
e Continue: Operation is continued using the SP of the last segment. The final
segment number is held and the elapsed program time is held. The
Hold and Advance parameters cannot be used. The time signals hold
the status at the end of operation.

¢ Fixed SP Mode: Operation continues in Fixed SP Mode when the program has been
completed. The segment number and elapsed program time return to
the start and are held. Time signals are turned OFF before the end of
program operation. The program is restarted when the SP Mode

LaNEt: Continue
F5F: Fixed SP Mode*
*  The Fixed SP Mode cannot be selected if the reset operation is set to fixed SP opera-
tion.

@ Rated Sections
See 5-15 Program-related Functions (page 5-53)

parameter is changed to Program SP (PSP). i

3

a Setting range Unit Default %
RSt: Reset R5E: Reset e

Setting 4
«Q

pl

(]

3
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The Step Time/Rate of Rise Programming
parameter must be set to Step Time, or the Step
Py S,': PV Start Time/Rate of Rise Programming parameter must be
set to Rate of Rise and the Reset Operation
parameter must be set to Fixed SP Operation.

¢ This parameter sets the starting method for program operation.

* If program repetitions or program links are set, the PV Start operates only for the first pro-
Function gram execution.

* The following table outlines the starting SP and the starting point for each method.

Starting . . . .
method SP at start of operation Operation starting point
SP Start Segment 0 SP Program operates in order from SP of seg-
ment O.
Slope-priority Present value at start of | Operation starts at the first SP in the program
PV Start operation pattern that matches the PV at the start of
operation. If the PV does not match any SP in
the program pattern, operation starts at the
beginning of the program.
a Setting range Unit Default
‘ SP: SP-priority SP start 5P: SP start
Setting P : Slope-priority PV start
® Rated Sections
% 5-15 Program-related Functions (page 5-53)

® Related Parameters
Step Time/Rate of Rise Programming (Initial Setting Level): Page 6-59
Reset Operation (Initial Setting Level): Page 6-60
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Control must be set to 2-PID control and the PID
LSPU All PID AT Upper Limit SP Set Automatic Selection Data parameter must not
be set to DV (deviation).

This parameter sets the last SP for auto-tuning when auto-tuning all PID sets.

¢ You can set the last SP for auto-tuning when auto-tuning all PID sets.
[v— e When you auto-tune all PID sets, auto-tuning is performed from the Fixed SP value to the
Function All PID AT Upper Limit SP value.
e |f the Fixed SP value is greater than or equal to the All PID Upper Limit SP value (for
normal operation, it must be less than or equal), auto-tuning is performed only for the
Fixed SP value.

a Setting range Unit Default
SP Lower Limit to SP Upper Limit EU 0

Setting

® Related Parameters
See

—== PID ON/OFF (Initial Setting Level): Page 6-63
AT Execute/Cancel (Adjustment Level): Page 6-27
Fixed SP (Adjustment Level): Page 6-28
PID * Automatic Selection Range Upper Limit (PID Setting Level): Page 6-49
Set Point Upper Limit (Initial Setting Level): Page 6-58
Set Point Lower Limit (Initial Setting Level): Page 6-58
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CNEL  piD-oN/OFF A Standard Model must be used.
e This parameter selects 2-PID control or ON/OFF control.
e The auto-tuning function can be used in 2-PID control.
Function
a Setting range Default
PCd: 2-PID, aNaF: ON/OFF alaF
Setting

® Related Parameters

% AT Execute/Cancel (Adjustment Level): Page 6-27
Manual Reset Value (Adjustment Level): Page 6-38
Hysteresis (Heating) and Hysteresis (Cooling) (Adjustment Level): Page 6-38
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S = H L- Standard or Heating/Cooling A Standard Model must be used.

* This parameter selects standard control or heating/cooling control.

[v— * If heating/cooling control is selected for the ESCC-T when there is only one control output,
Function the auxiliary output 2 terminal (SUB2) is assigned as the control output for cooling.

e If heating/cooling control is selected for the ESEC-T/E5AC-T when there is only one
control output, the auxiliary output 4 terminal (SUB4) is assigned as the control output for
cooling.

Note: If standard control is selected, set the Control Output 1 Assignment to o (control output

(heating)) for either direct (cooling) or reverse (heating) operation.

a Setting range Default
St Nd: Standard, H-L: Heating/cooling SEN

Setting

® Related Parameters
% MV Monitor (Heating) (Operation Level): Page 6-14
MV Monitor (Cooling) (Operation Level): Page 6-15
Dead Band (Adjustment Level): Page 6-37
Hysteresis (Heating) and Hysteresis (Cooling) (Adjustment Level): Page 6-38
Control Period (Heating) and Control Period (Cooling) (Initial Setting Level): Page 6-65
Control Output 1 and 2 Assignment (Advanced Function Setting Level): Page 6-97
Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-98
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The cooling control output and heating control
output must be assigned to relay or voltage
"-P Control Period (Heating) outputs (for driving SSR).
F-rP Control Period (Cooling) The control must be set to 2-PID control.
For the Control Period (Cooling) parameter, the
control must be set to heating/cooling control.

e These parameters set the output periods. Set the control periods taking the control
[v— characteristics and the electrical life of the relay into consideration.
Function ® For standard control, use the Control Period (Heating) parameter. The Control Period
(Cooling) parameter cannot be used.
¢ When the heating or cooling control output is a linear current output, the Control Period
(Heating or Cooling) parameter cannot be used.
* For heating/cooling control, the control period can be set independently for heating and
cooling. The Control Period (Heating) parameter is used for the heating control output,

[=2]

and the Control Period (Cooling) parameter is used for the cooling control output. ‘j

=]

a Parameter name Setting range Unit Default ;
Control Period 0.1, 0.2, 0.5, 1 to 99 Seconds | 20 for relay output =

Setting (Heating) 2 for voltage output (for driving SSR) @
Control Period 0.1,0.2,0.5, 1 to 99 Seconds | 20 for relay output ‘E

(Cooling) 2 for voltage output (for driving SSR) £

® Related Parameters
See PID ON/OFF (Initial Setting Level): Page 6-63
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EF E v Direct/Reverse Operation

¢ "Direct operation" refers to control where the manipulated variable is increased when the

/ process value increases. Alternatively, "reverse operation" refers to control where the
Function manipulated variable is increased when the process value decreases.
a Setting range Default
af -R: Reverse operation, of - d: Direct operation aff -7
Setting
FH_ l': :' Alarm 1 Type Alarm 1 must be assigned.
] .
Fh_ ": E’ Alarm 2 Type Alarm 2 must be assigned.
] .
Fu’:_ ": _:l’ Alarm 3 Type Alarm 3 must be assigned.
] .
HL 1': "{ Alarm 4 Type Alarm 4 must be assigned.

e Set the alarm type independently for each alarm in the Alarm 1 to 4 Type parameters in
[v— the Initial Setting Level.
Funcion ® The alarms that can be set are listed in the following table.
e You can use an LBA (12) only for alarm 1. You cannot use an LBA on a
Position-proportional Model.

Alarm output operation

Set s .
value Alarm type When alarm value | When alarm value Description of function
X is positive X is negative
0 Alarm function OFF Output OFF No alarm
1 Upper- and L | H|— 2 Set the upward deviation in
lower-limit ! oFF :I—l—i:w the set point for the alarm

s upper limit (H) and the

lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is outside this
deviation range.
Upper-limit oN —>| X I: ON —| X | Set the upward deviation in
OFF = PV | OFF PV | the set point by setting the

alarm value (X). The alarm
is ON when the PV is higher
than the SP by the deviation

SP

or more.
Lower-limit —>| X [¢— —>| X |+ Set the downward deviation
ON ON
OFF | PV | OFF PV | in the set point by setting

SP SP
the alarm value (X). The

alarm is ON when the PV is
lower than the SP by the
deviation or more.
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Alarm output operation

V:IeJ e Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
4 Upper- and on —*lLlH|e *3 Set the upward deviation in
lower-limit range ! OFF - PV the set point for the alarm
upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is inside this
deviation range.
5 Upper- and on =L |H|e *4 A standby sequence is
lower-limit with OFF = PV added to the upper- and
standby sequence”’ .5 lower-limit alarm (1). "®
6 Upper-limit with oN —| X | oN —| X | A standby sequence is
standby sequence OFF = PV | OFF s "V | added to the upper-limit
alarm (2). ®
7 Lower-limit with oN —>| X | oN — | X |+ A standby sequence is 3
standby sequence OFF PV | OFF 5 Pv | added to the lower-limit 5
alarm (3). © 5
8 Absolute-value oN - X = ON E X = The alarm will turn ON if the g
upper-limit OFF — PV | OFF o V| process value is larger than g’
the alarm value (X) e
regardless of the set point. 3
9 Absolute-value on X on - X = The alarm will turn ON if the
lower-limit OFF :E—O PV | OFF PV process value is smaller
than the alarm value (X)
regardless of the set point.
10 Absolute-value X —-x - A standby sequence is
upper-limit with SEF _(I)—_-i: PV 8EF . pv | added to the absolute-value
standby sequence upper-limit alarm (8).
11 Absolute-value X —-x - A standby sequence is
N ON :E_ ON
lower-limit with OFF — PV | OFF PV added to the absolute-value
standby sequence lower-limit alarm (9). "
12 LBA (alarm 1 type *7
only)
13 PV change rate *8
alarm
14 SP absolute-value on X on - X = This alarm type turns ON
upper-limit alarm OFF _l;—l:sp OFF sp | the alarm when the set
0 0 . .
point (SP) is higher than the
alarm value (X).
15 SP absolute-value — % o This alarm type turns ON
lower-limit alarm 8EF _|—x_-‘ sp 8II;IF _| " | pv | the alarm when the set
° ° point (SP) is smaller than
the alarm value (X).
16 MV absolute-value | Standard Control Standard Control This alarm type turns ON

upper-limit alarm™®

ON
OFF

!
I

MV

= X =]

ON

OFF MV

Heating/Cooling
Control (Heating
MV

ON
OFF

~
o
x

MV

Heating/Cooling
Control (Heating
MV)

Always ON

the alarm when the
manipulated variable (MV)
is higher than the alarm
value (X).
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Set Alarm output operation
value Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
17 MV absolute-value | Standard Control Standard Control This alarm type turns ON

lower-limit alarm™®

ON_|i'|

OFF
0

ON

=,

MV

OFF

the alarm when the
manipulated variable (MV)

is lower than the alarm
value (X).

Heating/Cooling
Control (Cooling
MV)

Always ON

Heating/Cooling
Control (Cooling
MV)

I N
MV
0

ON
OFF

"1

With set values 1, 4 and 5, the upper- and lower- limit values can be set independently for each alarm
type, and are expressed as "L" and "H."

2 Set value: 1 (Upper- and lower-limit alarm)
Case 1 Case 2 Case 3 (Always ON)
_| _| H<0,L<0
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 __l H<0,L>0
H| < |L| H| > |L| | H| > L]
H L SP
H>0,L<0
| L hiey
SP H L
*3 Set value: 4 (Upper- and lower-limit range)
Case 1 Case 2 Case 3 (Always OFF)

m m

H<0,L<O
1 0 [

*4

*5

L]
*6
*7

*8
*9

L HsSP SP L H H sp L
H<0,L>0 H>0,L<0 —| | H|T_||O,>L|L>|O
[HI < L] Hl > IL| >
H L sP
|_ H>0,L<0
| | [Hf <L
SP H L

Set value: 5 (Upper- and lower-limit alarm with standby sequence)
For the upper- and lower-limit alarms in cases 1 and 2 above, the alarm is always OFF if

upper- and lower-limit hysteresis overlaps.
In case 3, the alarm is always OFF.

Set value: 5 (Upper- and lower-limit alarm with standby sequence)
The alarm is always OFF if upper- and lower-limit hysteresis overlaps.

Refer to Standby Sequence Reset on page 6-83 for information on the operation of the standby
sequence.

Refer to 5-10-1 Loop Burnout Alarm (LBA).

Refer to PV Change Rate Alarm on page 4-60.

When heating/cooling control is performed, the MV absolute-value upper-limit alarm functions only for
the heating operation and the MV absolute-value lower-limit alarm functions only for the cooling
operation.

¢ If the Controller is equipped with HB/HS alarm detection, the Alarm 1 Type is not displayed for the
default settings. To use alarm 1, set an output assignment to alarm 1. (Refer to 4-6-3 Assigned
Output Functions (Assigning Control Outputs Is Not Supported for Position-proportional Models.).)
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® Related Parameters
% Alarm Value 1 to 4 (Operation Level): Page 6-20
Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-21
Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-70
Standby Sequence Reset (Advanced Function Setting Level): Page 6-83
Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-84
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-89

19Ae7 Buimes jemu| 6-9
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ALHZ

ALHA

RLHY

Alarm 1 must be assigned.

Alarm 1 Hysteresis The alarm 1 type must not be 0, 12, or 13.

Alarm 2 must be assigned.

Alarm 2 Hysteresis The alarm 2 type must not be 0, 12, or 13.

Alarm 3 must be assigned.

Alarm 3 Hysteresis The alarm 3 type must not be 0, 12, or 13.

Alarm 4 must be assigned.

Alarm 4 Hysteresis The alarm 4 type must not be 0, 12, or 13.

e These parameters set the hysteresis for alarms 1, 2, 3, and 4.

r~

Function
Alarms Other Than an MV Alarm
M
) Setting range Unit Default
Setting Temperature input 0.1 t0 999.9 °C or °F 0.2
Analog input 0.01 t0 99.99 %FS 0.02
MV Alarms
Setting range Unit Unit
0.01 to 99.99 % 0.50
® Related Parameters
See

Alarm Value 1 to 4 (Operation Level): Page 6-20

Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-21

Alarm 1 to 4 Type (Initial Setting Level): Page 6-66

Standby Sequence Reset (Advanced Function Setting Level): Page 6-83

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-84
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-89
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5 ’Sl: Control Output 1 Signal Control output 1 must be a linear current output.

585’: Control Output 2 Signal Control output 2 must be a linear current output.

These parameters set the output signal for linear current outputs.
/ ¢ Select 4 to 20 mA or 0 to 20 mA for the signal.

Function
a Setting range Default
H-c0: 4 to 20mA Y30
Setting -20: 0 to 20mA =t
@
©
1': FS«': Transfer Output Signal There must be a transfer output. 5
"'T"_,.
(7
e
This parameter sets the output signal for the transfer output. é’
e Select4to20mAor1to5V. e
Function ‘<£
a Setting range Default
H-20: 4 to 20mA -
Setting -5/ 1to5V el
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ER-E

Transfer Output Type There must be a transfer output.

e This parameter sets the transfer output type.

Function
M

Setting
*1
*2
*3
o

See

Transfer output type Default
OFF afF afF
Present SP SP-M
PV Z
MV (heating) ™! v
MV (cooling) 2 L-my
Valve opening 3 y-r

This function can be set for a Position-proportional Model, but the setting will be disabled.
This function can be set for standard control or for a Position-proportional Model, but the setting
will be disabled.

This setting is displayed only for a Position-proportional Model.

Related Parameter

Transfer Output Upper Limit and Transfer Output Lower Limit (Initial Setting Level): Page
6-73
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ER-H

ER-L

Transfer Output Upper Limit

There must be a transfer output.
The transfer output type must not be set to OFF.

Transfer Output Lower Limit

¢ This parameter sets the upper and lower limit values of transfer outputs.

T Default
ransfer Setting range Transferoutput | Transferoutput | Unit
output type . . L
lower limit upper limit
Present SP | SP lower limit to SP upper limit SP lower limit SP upper limit EU
PV Temperature | Input setting range | Input setting Input setting
input lower limit to input range lower limit | range upper
setting range upper limit
limit
Analog input | Analog scaling Scaling lower Scaling upper
lower limit to analog | limit limit
scaling upper limit
MV Standard -5.0t0 105.0 0.0 100.0 %
(heating)*‘I Heating/ 0.0to 105.0
"Mv | cooling
(cooling) @
Valve Position- -10.0t0 110.0
opening® proportional
control

This function can be set for a Position-proportional Model, but the setting will be disabled.

This function can be set for standard control or for a Position-proportional Model, but the setting
will be disabled.
This setting is displayed only for a Position-proportional Model.

® Related Parameter
Transfer Output Type (Initial Setting Level): Page 6-72

Function
@
Setting
*1
*2
*3
See
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E V- :' Event Input Assignment 1 There must be event inputs.
EV - E Event Input Assignment 2
EV = 3 Event Input Assignment 3
EV - L’ Event Input Assignment 4
EV = 5 Event Input Assignment 5

EV - E Event Input Assignment 6

¢ The following functions can be assigned to event inputs 1 to 6.
¢ Run (OFF)/Reset (ON)
¢ Run (ON)/Reset (OFF)
e Auto/Manual
¢ Reset
¢ Run
¢ Hold/Clear Hold
e Hold
¢ Advance
¢ Program Number Switch O to 2
¢ Direct/Reverse Operation
¢ Program SP Mode/Fixed SP Mode
e 100% AT Execute/Cancel
* 40% AT Execute/Cancel
e All PID 100% AT Execute/Cancel
e All PID 40% AT Execute/Cancel
e Setting Change Enable/Disable
e Communications Writing Enable/Disable
e Alarm Latch Cancel
¢ Wait Enable (ON)/Disable (OFF)

Function

R
_I

e Default:  Event Input Assignment 1:
Event Input Assignment 2:
Event Input Assignment 3:
Event Input Assignment 4:
Event Input Assignment 5:
Event Input Assignment 6:

pun]
S

=2 =2

Eﬁ El\l D Dy
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) Setting Function
. NaNE None
Setting RR- | Run (OFF)/Reset (ON)
RR-Z Run (ON)/ Reset (OFF)
MANL Auto/Manual
RSk Reset
RUN Run
HLd Hold/Clear Hold
HLd? Hold
AdV Advance
PROO Program Number Switch 0
PRG Program Number Switch 1
FRE Program Number Switch 2
df5 Direct/Reverse Operation
SPM Program SP Mode/Fixed SP Mode
AE-2 100% AT Execute/Cancel
At- 1 40% AT Execute/Cancel’! &
AEAZ All PID 100% AT Execute/Cancel 2
AEA All PID 40% AT Execute/Cancel! =
WEPE Setting Change Enable/Disable %
LMWt Communications Writing Enable/Disable 2 ,él
LARE Alarm Latch Cancel %
WRCE Wait Enable (ON)/Disable (OFF)

*1  This function can be set for heating/cooling control or for floating control for
Position-proportional Models, but the setting will be disabled.

*2  This function can be set only for a Controller that supports communications. Also, if a work bit is
selected as the event input data, you cannot select communications writing enable/disable.

1'_- L F L Close/Floating A Position-proportional Model must be used.

* The Close/Floating parameter is used to set the control method for a
I Position-proportional Model.

Function
) Setting range Default
. FLat: Floating control Flat
Setting £145: Close control
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L-F”_ b Motor Calibration A Position-proportional Model must be used.

r~

Function

Operation

See

The Motor Calibration parameter is used to calibrate the valve position and automatically set
the travel time from completely open to completely closed. You can then check the valve
opening with the Valve Opening Monitor parameter.

If you set the Motor Calibration parameter to ON, the valve will open completely and close
completely, and then the setting of the parameter will change to OFF when the measure-
ment has been completed. “ERR” will be displayed if any of the following errors occurs dur-
ing execution. If an error occurs, check the wiring and other factors and execute motor
calibration again.
* The potentiometer input value does not change or changes backward between
completely open and completely closed because the wiring is wrong.
¢ The value of the potentiometer input is incorrect because of a broken wire, noise, or other
factor.
* Do not change to any other parameter during calibration.

® Related Parameters
Travel Time (Initial Setting Level): Page 6-76

Mok

Travel Time A Position-proportional Model must be used.

Function

¢ The Travel Time parameter is set to the time from when the valve is completely open until
it is completely closed.

¢ This parameter is set automatically when motor calibration is executed. There is normally
no need to change it manually.

e To use the results of automatic motor calibration calculations with another Digital
Controller, set the following parameters as a set: Travel Time, Valve Completely Closed
Position, Valve Completely Open Position, and Potentiometer Specification Setting.
However, these settings will depend on the equipment. When precise operation is
required, execute motor calibration separately for each piece of equipment.

Setting range Unit Default
1 to 999 Seconds 30

Operation
©® Related Sections

% 5-21 Controlling Valves (Can Be Used with a Position-proportional Model) (page 5-79)
® Related Parameters

Motor Calibration (Initial Setting Level): Page 6-76
Vi- f Valve Completely Closed Position A Position-proportional Model must be used.
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e This parameter sets the count that indicates the position where the valve is completely

closed.
Functon ® This parameter is set automatically when motor calibration is executed. There is normally

no need to change it manually.

e To use the results of automatic motor calibration calculations with another Digital
Controller, set the following parameters as a set: Travel Time, Valve Completely Closed
Position, Valve Completely Open Position, and Potentiometer Specification Setting.
However, these settings will depend on the equipment. When precise operation is
required, execute motor calibration separately for each piece of equipment.

Setting range Unit Default
0 to 9,999 0

Operation
® Related Sections
% 5-21 Controlling Valves (Can Be Used with a Position-proportional Model) (page 5-79) -
©
® Related Parameters 2
Motor Calibration (Initial Setting Level): Page 6-76 3
1]
é".
o
3
n'/l'_ ‘5 Valve Completely Open Position A Position-proportional Model must be used.

¢ This parameter sets the count that indicates the position where the valve is completely
[v— open.
Functon ® This parameter is set automatically when motor calibration is executed. There is normally
no need to change it manually.
e To use the results of automatic motor calibration calculations with another Digital
Controller, set the following parameters as a set: Travel Time, Valve Completely Closed
Position, Valve Completely Open Position, and Potentiometer Specification Setting.
However, these settings will depend on the equipment. When precise operation is
required, execute motor calibration separately for each piece of equipment.

Setting range Unit Default
0 to 9,999 9999

Operation

® Related Sections
See 5-21 Controlling Valves (Can Be Used with a Position-proportional Model) (page 5-79)

©® Related Parameters
Motor Calibration (Initial Setting Level): Page 6-76
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PM5

Potentiometer Specification

Setting A Position-proportional Model must be used.

¢ This parameter is used to set a number that indicates a potentiometer specification, the

r~

resistance range.

Functon ® This parameter is set automatically according to the potentiometer specification when

motor calibration is executed. There is normally no need to change it manually.

e To use the results of automatic motor calibration calculations with another Digital

Controller, set the following parameters as a set: Travel Time, Valve Completely Closed
Position, Valve Completely Open Position, and Potentiometer Specification Setting.
However, these settings will depend on the equipment. When precise operation is
required, execute motor calibration separately for each piece of equipment.

Setting range Unit Default
Oto5 0

Operation
® Related Sections

% 5-21 Controlling Valves (Can Be Used with a Position-proportional Model) (page 5-79)
® Related Parameters

Motor Calibration (Initial Setting Level): Page 6-76
SEI'E' Extraction of Square Root Enable  An analog input must be supported.

This parameter enables and disables square root extraction.

r~

Function

O

Setting

Setting range Default
oM Enabled, oF F: Disabled OFF

® Related Parameter

See

Extraction of Square Root Low-cut Point (Adjustment Level): Page 6-42
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HM = Move to Advanced Function The Initial Setting/Communications Protect
Setting Level parameter must be set to 0.

¢ Set the Move to Advanced Function Setting Level parameter set value to "-169."
¢ Move to the advanced function setting level either by pressing Key or @ Key or by
Function waiting or two seconds to elapse.

® Related Parameter
See Initial Setting/Communication Protect (Protect Level): Page 6-4

19Ae7 Buimes jemu| 6-9
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6-10 Advanced Function Setting Level

The Advanced Function Setting Level is used for
optimizing Controller performance. To move to this
level, input the password ("—169") from the Initial Set-
ting Level.

To be able to enter the password, the Initial Set-
ting/Communications Protect parameter in the Pro-
tect Level must be set to 0.

Moving to Advanced Function Setting
Level

1 Move from the Operation Level to the Protect
Level.

2 Display the Initial Setting/Communications
Protect parameter.

Initial Setting/
<4—— Communications Protect

| 4—— Set 0. Default: 1
3 Change the set value to 0.

i
LLPE

4 Move from the Protect Level to the
Operation Level to the Initial Setting Level.

5 Display the Move to Advanced Function
Setting Level parameter.

_ Move to Advanced
AMZ1/| €— Function Setting Level

U] €4—— Set -169. Default: 0
6 Change the set value to —169.

7 The Advanced Function Setting Level is
displayed.
L NCE (INIT) will be displayed.

* The parameters in this level can be used when the
Initial Setting/Communications Protect parameter
is setto 0.

 To switch between setting levels, press the (&) Key.

* To change set values, press the () and () Keys.

Power ON

| Operation | Program
v Level »’| Setting Level
A Press the J
(©) Key for less than 1 s.
)
PID Setting |4 Adjustment
Level - Level
Press the
©) Key for
Pressthe gt least 1 s | Press the @) Key for
©Keyfor 5 fiash —251 atleast3s
at least 1 s. ™ )
the 71k
display. Control stops.
v S
' Communi- !
— Initial Setting Level > cations :
! Setting Level | !
1 Press the ;
(©) Key for less than 1 s. K
Press the Password input
(©) Key for set value -169 Control in progress
atleast 1 s. v _
Control stopped

Advanced Function
Setting Level
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I Advanced Function Setting Level l

Page

Standby Time

Unit

Standby

Sequence -
Reset

Auxiliary Output

1 Open in Alarm
Auxiliary Output
2 Open in Alarm

Auxiliary Output

3 Open in Alarm

Auxiliary Output

4 Open in Alarm

HB ON/OFF
Heater Burnout

Latch

.
Integral/Derivative
Time Unit

AT Calculated

Gain

AT Hysteresis
Input Digital

Filter

Moving Average

Count

Automatic

Display Return
Time

Program End
ON Time

Heater Burnout
Hysteresis

Limit Cycle MV
Amplitude

D|sp|ay

Alarm 1 Latch

Alarm 2 Latch

Alarm 4 Latch

Move to Protect
Level Time

Cold Junction
Compensation
Method

Alarm 1 ON
Delay

Alarm 2 ON
Delay

Alarm 3 ON
Delay

Alarm 4 ON
Delay

Alarm 1 OFF
Delay

Alarm 2 OFF
Delay

Alarm 3 OFF
Delay

Alarm 4 OFF
Delay

Manual Output
Method

Manual MV Initial
Value

HS Alarm Latch

HS Alarm
Hysteresis

LBA Detection
Time

LBA Level

ontrol Output 1
ssignment

Control Output 2
Assignment

Auxiliary Output 1
Assignment

uxiliary Output 2
ssignment

uxiliary Output 3
ssignment

Auxiliary Output 4
Assignment

Integrated Alarm
Assignment

Alarm SP
Selection

SP Tracking

ID Set Automatic
election Data

ID Set Automatic
election
ysteresis

PV Dead Band

Direct Setting of
Position
Proportional MV

PV Rate of
Change Calculation
Period

Heating/Cooling
Tuning Method

inimum Output
N/OFF Band

Page

=3

7

6-98

6-98

6-98

»
—
o
o

N

® o
—

o o o

= @ o

LMt

.

St

£E

Page
LCT Cooling
Output Min. 6-104
ON Time

PF Monitor/
Setting Item 1

F Monitor/
etting ltem 3

F Monitor/
etting Item 4

(72

PF Monitor/
Setting ltem 5

V/SP No. 1
splay Selection

6-107

o7

V/SP No. 2
isplay Selection

PV Status
Display Function

SV Status
Display Function
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L NL 1': Parameter Initialization

¢ This parameter returns all parameter settings to their defaults.
/ e After the initialization, the set value automatically turns OFF.

Function
a Setting range Default
_ oFF:  Initialization is not executed. ofF
Setting FACE: Initializes to the factory settings described in the manual.

PEND' Program End ON Time

¢ This parameter sets the pulse width of the program end output.
[v— The setting range is ON or 0.0 to 10.0 s. The default is 0.0 s.
Function ® If ON is set, the output will remain ON until the Run/Reset parameter is changed to Run
during reset status.

a Setting range Unit Default
A al: Output continuously. Seconds 0.0: No output.
Setting 0.0: No output.
0.11t010.0

® Related Sections

% 5-15 Program-related Functions (page 5-53)
® Related Parameters
Control Output 1 and 2 Assignment (Initial Setting Level): Page 6-97
Auxiliary Output 1 to 4 Assignment (Initial Setting Level): Page 6-98
S-U Standby Time Unit
¢ This parameter sets the unit for the standby time.
Always set this parameter before setting the standby time.
Function
a Setting range Unit Default
_ H-M: Hours and minutes H-M: Hours and minutes
Setting d-H: Days and hours
® Related Parameters
% Standby Time (Adjustment Level): Page 6-34
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FESI: Standby Sequence Reset Alarm 1 to 4 type must be 5, 6,7, 10, or 11.

¢ This parameter selects the conditions for enabling reset after the standby sequence of the
[v— alarm has been canceled.
Functon ® Output is turned OFF when switching to the Initial Setting Level, Communications Setting

Level, Advanced Function Setting Level, or Calibration Level.

¢ Condition A
At the Start of Operation (including Power ON)
When the Run/Reset parameter is changed to Run.
When program is started (including when the program is started for program repetition or
link).
When the segment is changed (including when an advance is executed).
When the program number is changed.
When the SP of the current segment is changed (including changing the fixed SP in Fixed
SP Mode).
When an alarm value (alarm upper or lower limit) is changed in the current program.
When the PV input shift or PV slope coefficient value is changed.
When the program SP shift value is changed.

e Condition B
Power ON
The following example shows the reset operation when the alarm is a lower-limit alarm
with a standby sequence.

JoAe Builes uonoung pesueApy 0L-9

SP change Yy Condition A only
Alarm E
(afterchange) |- - - oo . ;
Alarm hysteresis
> Condition A
Alarm - s meer N e\ (I gr?I; ttion O : Standby sequence canceled
H ! ' ) @ : Standby sequence reset
Alarm output: : T ! ; + -
Condition A 1 N
Alarm output: 1 i [‘
Condition B
a Setting range Default
A: Condition A, &: Condition B A

Setting

® Related Parameters

%/ Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-89
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Sk IN

SheN

ShIN

Sh4N

Auxiliary Output 1 Open in Alarm

Auxiliary Output 2 Open in Alarm

Auxiliary Output 3 Open in Alarm

Auxiliary Output 4 Open in Alarm

Auxiliary output 1 must be assigned.

Auxiliary output 2 must be assigned.

Auxiliary output 3 must be assigned.

Auxiliary output 4 must be assigned.

¢ This parameter sets the output status of auxiliary outputs 1 to 4.
/ e When Close in Alarm is set, the status of the auxiliary output function is output

Function unchanged. When Open in Alarm is set, the status of the auxiliary output function is
reversed before being output. The following table shows the relationship between the
auxiliary output function, auxiliary output, and operation displays (SUB1 to SUB4).

Auxiliary output - Operation display
@
_ function Auxiliary output (SUB1 to SUB4)

Setting Close in ON ON Lit

Alarm OFF OFF Not lit
Open in ON OFF Lit
Alarm OFF ON Not lit
Setting range Default
N-ao: Close in alarm, N-L: Open in alarm N-o
® Related Parameters
% Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-98
Hl':u'_l' HB ON/OFF HB and HS alarms must be supported.
¢ Set to use the heater burnout alarm.
Function
a Setting range Default
oM Enabled, oF F: Disabled ol
Setting

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



6 Parameters

HB and HS alarms must be supported.

]
Hb" Heater Burnout Latch The HB ON/OFF parameter must be set to ON.

e When this parameter is set to ON, the heater burnout alarm is held until either of the
/v— following conditions is satisfied.
Function a Heater burnout detection is set to 0.0 A.
b The power is cycled.
¢ The latch is cancelled by the PF Key.
(PF Setting = LAT: Alarm Latch Cancel)
d The latch is cancelled by an event input.
(Event Input Assignment 1 to Event Input Assignment 6 = LAT: Alarm Latch
Cancel)
e The output is turned OFF when switching to the Initial Setting Level, Communications
Setting Level, Advanced Function Setting Level, or Calibration Level.

a Setting range Default
oN: Enabled, oF F: Disabled ofF

Setting

® Related Parameters
% Heater Burnout Detection 1 (Adjustment Level): Page 6-30
Heater Burnout Detection 2 (Adjustment Level): Page 6-31
Event Input Assignment 1 to 6 (Initial Setting Level): Page 6-74
HB ON/OFF (Advanced Function Setting Level): Page 6-84
PF Setting (Advanced Function Setting Level): Page 6-105
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The HB ON/OFF parameter must be set to ON. The
Heater Burnout Latch parameter must be set to
OFF.

HB and HS alarms must be supported.

HbH Heater Burnout Hysteresis

¢ This parameter sets hysteresis for heater burnout detection.

r~

Function
a Setting range Unit Default
0.1 to 50.0 A 0.1
Setting
® Related Parameters
% HB ON/OFF (Advanced Function Setting Level): Page 6-84
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FH_ FFI’ o 2-PID control must be set.

* Normally, use the default for this parameter.
¢ This parameter sets the 2-PID control a constant.

Function
a Setting range Default
0.00 to 1.00 0.65
Setting
® Related Parameters
% PID ON/OFF (Initial Setting Level): Page 6-63
f: 1: D’ U Integral/Derivative Time Unit Control must be set to 2-PID control.

This parameter sets the time unit for the Integral Time, Integral Time (Cooling), Derivative
/ Time, and Derivative Time (Cooling) parameters.

Function
a Setting range Unit Default
110 0.1 Seconds 1
Setting
Note: The Integral/Derivative Time Unit parameter changes to 0.1 when the RT (robust tuning)
parameter is changed from OFF to ON.
® Related Parameters
See

=== Integral Time and Derivative Time (Adjustment Level): Page 6-36
Derivative Time (Cooling) and Integral Time (Cooling) (Adjustment Level): Page 6-37
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AE-L AT calculated Gain

HI: 'H AT Hysteresis

LIMA  Limit cycle MV Amplitude

Control must be set to 2-PID control.

Control must be set to 2-PID control or close
position-proportional control.

¢ Normally use the default values for these parameters.
/ ¢ The AT Calculated Gain parameter sets the gain for when PID values are calculated using
Function AT. When emphasizing response, decrease the set value. When emphasizing stability,

increase the set value.

e The AT Hysteresis parameter sets the hysteresis for limit cycle operation during
autotuning when switching ON and OFF.
e The Limit Cycle MV Amplitude parameter sets the MV amplitude for limit cycle operation

during autotuning.

) Parameter name Setting range Unit Default
AT Calculated Gain 0.1t0 10.0 Standard Model: 0.8
Setting Position-proportional Model: 1.0
AT Hysteresis Temperature °C 0.8
input: 0.1 to 999.9 oF 1.4
Analog input: %FS 0.20
0.01 t0 9.99
Limit Cycle MV Amplitude | 5.0 to 50.0 % 20.0
® Related Parameters
% AT Execute/Cancel (Adjustment Level): Page 6-27
LNF Input Digital Filter

e This parameter sets the time constant for the input digital filter. The following diagram
/ shows the effect on data after passing through the digital filter:

i A
Function PV before passing through filter
A ,,,,,
PV after passing through filter
0.63 A
(Time constant) 4 i -
Time
Input digital filter
a Setting range Unit Default
0.0 t0 999.9 Seconds 0.0
Setting
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6 Parameters

M Fl' v Moving Average Count

e This parameter sets the number of inputs to include in the moving average. The data after

/ moving average processing is illustrated in the following figure.
Function 1
Input data Operation result
Time

* Use a moving average to suppress rapid changes in the input.

a Setting range Unit Default
OFF, 2, 4, 8, 16, 32 Times OFF
Setting
E'El': Automatic Display Return Time

* In the Operation Level, Program Setting Level, Adjustment Level, PID Setting Level, or
Monitor/Setting Item Level, the display automatically returns to the PV/SP if there are no
Function key operations for the time set for this parameter.
* The automatic display return time is disabled when the parameter is set to OFF. (In that
case, the display will not be automatically switched.)

a Setting range Unit Default
OFF, 1 to 99 Seconds oFF

Setting

bFEE Display Brightness

This parameter sets the display brightness to one of three levels. Adjust the level if the dis-
play is too bright.

Function
Setting range Default
a 1 (dark) to 3 (bright) 3
Setting
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Alarm 1 must be assigned, and the alarm 1 type

n
H it ": Alarm 1 Latch must not be 0.

Alarm 2 must be assigned, and the alarm 2 type

]
ACLE Alarm 2 Latch must not be 0 or 12.

Alarm 3 must be assigned, and the alarm 3 type

]
AJLE Alarm 3 Latch must not be 0 or 12.

H"”_ IZ Alarm 4 Latch Alarm 4 must be assigned, and the alarm 4 type
must not be 0 or 12.

e When this parameter is set to ON, the alarm function is held until one of the following
/ conditions is satisfied.
a The power is cycled.
b The latch is cancelled by the PF Key.
(PF Setting = LAT: Alarm Latch Cancel)
¢ The latch is cancelled by an event input.
(Event Input Assignment 1 to 6 = LAT: Alarm Latch Cancel)
e The output is turned OFF when switching to the Initial Setting Level, Communications
Setting Level, Advanced Function Setting Level, or Calibration Level.
e |f an auxiliary output is set to close in alarm, the output is kept closed. If it is set to open in
alarm, it is kept open.

Function
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Setting range Default
olN: Enabled, oF F: Disabled afF

O

Setting

® Related Parameters

% Alarm Value 1 to 4 (Operation Level): Page 6-20
Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-21
Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
Standby Sequence Reset (Advanced Function Setting Level): Page 6-83
Event Input Assignment 1 to 6 (Initial Setting Level): Page 6-74
Auxiliary Output 1 to 4 Open in Alarm (Initial Setting Level): Page 6-84
Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-70
HB ON/OFF (Advanced Function Setting Level): Page 6-84
PF Setting (Advanced Function Setting Level): Page 6-105
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P E' L v': Move to Protect Level Time

¢ This parameter sets the key pressing time required to move to the Protect Level from the

/ Operation Level, Program Setting Level, Adjustment Level, PID Setting Level, or
Function Monitor/Setting ltem Level.

a Setting range Unit Default
110 30 Seconds 3
Setting
ror Cold Junction Compensation Input type must be thermocouple or infrared
Lue
Method temperature sensor

e This parameter specifies whether cold junction compensation is to be performed
internally by the Controller or to be performed externally when the input type setting is 5
Function to 24.
e The cold junction compensation external setting is enabled when the temperature
difference is measured using two thermocouples or two ES1B Sensors.

A Setting range Default
al: Internally, aF F: Externally all

Setting

® Related Parameters
% Input Type (Initial Setting Level): Page 6-56
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Alarm 1 must be assigned, and the alarm 1 type

gy}
H 1an Alarm 1 ON Delay must not be 0, 12, or 13.

Alarm 2 must be assigned, and the alarm 2 type

g Y}
HEDN Alarm 2 ON Delay must not be 0, 12, or 13.

Alarm 3 must be assigned, and the alarm 3 type

g Y}
HS’DN Alarm 3 ON Delay must not be 0, 12, or 13.

A Alarm 4 must be assigned, and the alarm 4 type
AYaN  Alarm 4 ON Delay Alarm & s o s ?3. yp

The alarm 1, 2, 3, or 4 output is prevented from turning ON until after the delay times set in these
parameters have elapsed.

¢ Set the time for which the ON delay is to be enabled.
¢ To disable the ON delay, set 0.

JoAe Builes uonoung pesueApy 0L-9

Function
a Setting range Unit Default
0 to 999 Seconds 0
Setting
® Related Parameters
% Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
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A laF  Alarm 1 OFF Delay

APaF  Alarm 2 OFF Delay

A3aF  Alarm 3 OFF Delay

AYaF  Alarm 4 OFF Delay

Alarm 1 must be assigned, and the alarm 1 type
must not be 0, 12, or 13.

Alarm 2 must be assigned, and the alarm 2 type
must not be 0, 12, or 13.

Alarm 3 must be assigned, and the alarm 3 type
must not be 0, 12, or 13.

Alarm 4 must be assigned, and the alarm 4 type
must not be 0, 12, or 13.

The alarm 1, 2, 3, or 4 output is prevented from turning OFF until after the delay times set in these

parameters have elapsed.

* Set the time for which the OFF delay is to be enabled.
¢ To disable the OFF delay, set 0.

Function
a Setting range Unit Default
0 to 999 Seconds 0
Setting
® Related Parameters
% Alarm 1 to 4 Type (Initial Setting Level): Page 6-66

MHN"Z Manual Output Method

Control must be set to 2-PID control.

A Position-proportional Model set to Close Control
with the Direct Setting of Position-proportional MV
parameter set to ON must be used.

If this parameter is set to HOLD when control moves from Automatic Mode to Manual Mode,
/ the final MV from Automatic Mode will be used as the initial manual MV. If this parameter is
Funcion ~ Set to INT, the setting of the Manual MV Initial Value parameter will be used as the initial

manual MV.
a Setting range Default
Hol d: HOLD, CNCE: INIT Hald
Setting
® Related Parameters
% Manual MV Initial Value (Advanced Function Setting Level): 6-93
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Control must be set to 2-PID control.

A Position-proportional Model set to Close Control
with the Direct Setting of Position-proportional MV
parameter set to ON must be used.

MHN:_ Manual MV Initial Value

This parameter sets the initial value of the manual MV to use after control moves from Auto-
matic Mode to Manual Mode.

-

Function
a Setting range Unit Default
. Standard control and position-proportional control: =5.0 to 105.0 % 0.0
Setting Heating/cooling control: —105.0 to 105.0

If the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower
limit to the MV upper limit.

® Related Parameters

% Manual Output Method (Advanced Function Setting Level): Page 6-92
Manual MV Limit Enable (Advanced Function Setting Level): Page 6-101

Control must be set to 2-PID control. If the input
type is set for a temperature input, either the
Standard or Heating/Cooling parameter must be set
to standard control or, if the Standard or

R t RT Heating/Cooling parameter is set to
heating/cooling control, the Heating/Cooling
Tuning Method parameter must not be set to air or
water cooling.
Or, a Position-proportional Model must be used.

This parameter executes robust tuning (RT).

* When autotuning is executed with RT selected, PID constants are automatically set that
[v— make it hard for control performance to degenerate even when control object’s
Function characteristics change.
e Even when hunting occurs for PID constants when auto-tuning is executed in normal
mode, it is less likely to occur when auto-tuning is executed in RT Mode.

a Setting range Default
o RT function ON, of F: RT function OFF oFF

Setting
Note: The Integral/Derivative Time Unit parameter changes to 0.1 when the RT (Robust Tuning)
parameter is changed from OFF to ON.

® Related Parameters

% AT Execute/Cancel (Adjustment Level): Page 6-27
Proportional Band, Integral Time, and Derivative Time (Adjustment Level): Page 6-36
PID*Proportional band, PID*Integral time, PID*Derivative time (PID setting level): Page 6-46
Proportional Band (Cooling), Derivative Time (Cooling), and Integral Time (Cooling)
(Adjustment Level): Page 6-37
PID ON/OFF (Initial Setting Level): Page 6-63
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-86
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HSU HS Alarm Use HB and HS alarms must be supported.

e Set this parameter to use HS alarms.

Function
a Setting range Default
oM Enabled, oF F: Disabled ol
Setting
HSL HS Alarm Latch HB and HS alarms must be supported.

The HS Alarm Use parameter must be set to ON.

* When this parameter is set to ON, the HS alarm is held until any of the following
[v— conditions is satisfied.
Function a The HS alarm current is set to 50.0 A.
b The power is cycled.
¢ The latch is cancelled by the PF Key.
(PF Setting = LAT: Alarm Latch Cancel)
d The latch is cancelled by an event input.
(Event Input Assignment 1 to 6 = LAT: Alarm Latch Cancel)
e Qutput is turned OFF when switching to the Initial Setting Level, Communications Setting
Level, Advanced Function Setting Level, or Calibration Level.

a Setting range Default
oN: Enabled, af F: Disabled ofF

Setting

® Related Parameters

% HS Alarm Use (Advanced Function Setting Level): Page 6-94
Event Input Assignment 1 to 6 (Initial Setting Level): Page 6-74
HB ON/OFF (Advanced Function Setting Level): Page 6-84
PF Setting (Advanced Function Setting Level): Page 6-105
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HB and HS alarms must be supported.
HSH HS Alarm Hysteresis The HS Alarm Use parameter must be set to ON.
The HS Alarm Latch parameter must be set to OFF.

* This parameter sets the hysteresis for HS alarms.

Function
a Setting range Unit Default
0.1 t0 50.0 A 0.1
Setting o
)
® Related Parameters >
Q
% HS Alarm Use (Advanced Function Setting Level): Page 6-94 5
[}
g
A Standard Model must be used. 3
) . . Alarm 1 must be assigned. o
L bH LBA Detection Time The alarm type must be set to 12 (LBA). %
ON/OFF control must be used. =
a
pl
This parameter enables or disables the LBA function and sets the detection time interval. %

¢ To disable the LBA function, set 0.

Function
a Setting range Unit Default
0 to 9999 Seconds 0
Setting

® Related Parameters

% Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
LBA Level (Advanced Function Setting Level): Page 6-96
LBA Band (Advanced Function Setting Level): Page 6-96
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A Standard Model must be used.

Alarm 1 must be assigned.

The alarm type must be set to 12 (LBA).
The LBA detection time must not be 0.

LBAL LBA Level

¢ This parameter sets the LBA level.
If the deviation between the SP and PV exceeds the LBA level, a loop burnout is

-

Function detected.
*  For ON/OFF control, the LBA Detection Time parameter (advanced function setting level) must not
be set to 0.
For 2-PID control, the LBA Detection Time parameter must not be set to 0 for any of PID sets 1 to
8.
a Setting range Unit Default
‘ Temperature input 0.1 t0 999.9 °C or °F 8.0
Setting Analog input 0.01 t0 99.99 %FS 10.00

® Related Parameters
% Process Value/Set Point (Operation Level): Page 6-8
Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
PID*LBA detection time (PID setting level): Page 6-49
LBA Detection Time (Advanced Function Setting Level): Page 6-95
LBA Band (Advanced Function Setting Level): Page 6-96

A Standard Model must be used.

Alarm 1 must be assigned.

The alarm type must be set to 12 (LBA).
The LBA detection time must not be 0.

l'_ c':l FHJ LBA Band

¢ This parameter sets the LBA band.
/ ¢ If a control deviation greater than the LBA band is not reduced when the LBA level is

Function exceeded, an loop burnout is detected.
*  For ON/OFF control, the LBA Detection Time parameter (advanced function setting level) must not
be set to 0.
For 2-PID control, the LBA Detection Time parameter must not be set to 0 for any of PID sets 1 to
8.
a Setting range Unit Default
_ Temperature input 0.0t0 999.9 °Cor °F 3.0
Setting Analog input 0.00 to 99.99 %FS 0.20

® Related Parameters
% Process Value/Set Point (Operation Level): Page 6-8
Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
PID*LBA detection time (PID setting level): Page 6-49
LBA Detection Time (Advanced Function Setting Level): Page 6-95
LBA Level (Advanced Function Setting Level): Page 6-96
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6 Parameters

alk |

oltd

Control Output 1 Assignment A Standard Model must be used.

A Standard Model with two control outputs must be

Control Output 2 Assignment used.

I'v— e These parameters set the function to assign to control outputs 1 and 2.

Function

O

Setting

*1
2
*3
*4

Setting range Default
NoNE Disabled Control Output 1 Assignment: o
o: - Control output (heating) Control Output 2 Assignment: NaNE™
r-a Control output (cooling)
ALM Alarm 172
ALME: Alarm 22
HLMI: Alarm 32
HLMY: Alarm 472
HA: Heater alarm 2
Hhb: HB alarm™
HE: HS alarm
5.ERR: Input error 2
FENd: Program end output 2
5tL: Stage output
RUN: RUN output
ES T Time signal 1 output 2
ESC! Time signal 2 output 2
ALM Integrated Alarm 2
W 1 Work bit 123
WRE Work bit 223
WR3: Work bit 323
WRH: Work bit 423
WRS: Work bit 523
WRE: Work bit 672
WA Work bit 723
WRE: Work bit 823

If L - is assigned for standard control, a value equivalent to 0% is output.

Can be selected for relay and voltage outputs (for driving SSR) only.

WR1 to WR8 are not displayed when the logic operation function is not used.

If the Standard or Heating/Cooling parameter is set to heating/cooling control, control
automatically switches to £ -a.
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Sub i

Suk’

SUb4

SUbH

Auxiliary Output 1 Assighment There must be an auxiliary output 1.
Auxiliary Output 2 Assighment There must be an auxiliary output 2.
Auxiliary Output 3 Assighment There must be an auxiliary output 3.
Auxiliary Output 4 Assignment There must be an auxiliary output 4.

e These parameters set the function to assign to auxiliary outputs 1 to 4.

*1
*2

*3
*4

Setting range Default
NalE: Disabled Auxiliary Output 1 Assignment: ALY I
o Control output (heating) Auxiliary Output 2 Assignment: AL MZ2"2
L-a: Control output (cooling) Auxiliary Output 3 Assignment: AL 32
AL I Alarm 1 Auxiliary Output 4 Assignment: AL M42
AL M Alarm 2
ALM3: Alarm 3
AL M. Alarm 4
HA: Heater alarm
Hb: HB alarm
HA: HS alarm
5.ERR: Input error
PEND Program end output
SEL: Stage output
FLIN: RUN output
ES T Time signal 1 output
ES: Time signal 2 output
ALM: Integrated Alarm
Wh i Work bit 173
WRC: Work bit 2°3
WR 3. Work bit 3"
WRY: Work bit 473
WR: Work bit 5™
WRb: Work bit 6"
WRT: Work bit 7'
WR: Work bit 8"

If L -a is assigned for standard control, a value equivalent to 0% will be output.

If heating/cooling control is used with an ESCC-T Controller that does not have control output 2,
L -5 is automatically assigned to auxiliary output 2. If heating/cooling control is used with an
E5EC-T/AC-T Controller that does not have control output 2, [ -5 is automatically assigned to
auxiliary output 4.

WR1 to WR8 are not displayed when the logic operation function is not used.

If the Controller is equipped with HB/HS alarm detection, it is set by default to HA (Heater Alarm).
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HI_ MF" Integrated Alarm Assignment The integrated alarm must be assigned.

You can use the integrated alarm to output an OR of alarm 1, alarm 2, alarm 3, alarm 4, the
/ HB alarm, the HS alarm, the input alarm. Set this parameter to the sum of the codes of the
Functon  Status for which to output an OR.

The default is 49 (i.e., an OR of alarm 1, the HB alarm, and the HS alarm is output). The
alarm 1 code is 1, the HB alarm code is 16, and the HS alarm code is 32: 1 + 16 + 32 = 49.

a Code Status .
. +1 Alarm 1 S
Setting +2 Alarm 2 2
+4 Alarm 3 §
+8 Alarm 4 8
+16 HB alarm J
+32 HS alarm 23
+64 Input error S
(7
e
g‘.
«Q
o
3
Setting range Default =
0to 255 49

® Related Parameters
% Alarm Value 1 to 4 (Operation Level): Page 6-20
MV at Error (Adjustment Level): Page 6-39
HB ON/OFF (Advanced Function Setting Level): Page 6-84
HS Alarm Use (Advanced Function Setting Level): Page 6-94

Alarms 1, 2, 3, and 4 must be assigned.
Hl'_ SP Alarm SP Selection The Alarm Type parameter must be setto 1, 2, 3, 4,
5,6,7,14, or 15.

This parameter sets whether to use the present SP or the segment SP as the SP that triggers a devia-
tion alarm during ramp segment operation.

a Setting range Default
5F-M: Present SP, £ 5F: Segment SP SP-M
Setting
® Related Parameters
See 4-7 Setting Programs (page 4-27)
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6-100

SPE R SP Tracking

e This parameter sets the operation to perform when moving from Program SP Mode to

/ Fixed SP Mode.

Funcion ® When this parameter is turned ON, operation continues using the program SP as the
fixed SP.
e When this parameter is OFF, the fixed SP is not affected by the program SP.

a Setting range Default
olN: Enabled or oF F: Disabled ofF

Setting

® Related Parameters
See SP Mode (Adjustment Level): Page 6-28

Pl dl PID Set Automatic Selection Data

- PID Set Automatic Selection Control must be set to 2-PID control.
PCdH Hysteresis

e These parameters set data for automatic selection of the PID set.
[v— e The PID set number to use is automatically selected according to the values set for the
Function PID Set Automatic Selection Data parameter. The change range is specified in the PID
Set Automatic Selection Range Upper Limit parameter.
e The PID Set Automatic Selection Hysteresis parameter sets hysteresis to prevent
chattering when changing the PID set.

a Parameter Setting range Unit Default
PID Set Automatic Selection Data Py PV --- Ay
Setting ¥: Deviation
SP. SP
PID Set Automatic Selection Hysteresis 0.10 to 99.99 %FS 0.50

® Related Parameters
See

=== PID * Automatic Selection Range Upper Limit (PID Setting Level): Page 6-49
PID Set No. (PID Setting Level): Page 6-20
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F"::H:' PV Dead Band A Position-proportional Model must be used.

When the PV enters the PV dead band, any unnecessary output is stopped to prevent the
/ valve from deteriorating.

Function Unnecessary output is
stopped in this range.

PV Dead Band

a Setting range Unit Default
0 to 9999 EU 0

Setting

® Related Parameters
% Close/Floating, Motor Calibration, and Travel Time (Initial Setting Level): Page 6-75
Position Proportional Dead Band (Adjustment Level): Page 6-41
Open/Close Hysteresis (Adjustment Level): Page 6-42
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Control must be set to 2-PID control.
MANL Manual MV Limit Enable Close control must be used (Position-proportional
Model).

e This parameter sets whether the MV Upper Limit and MV Lower Limit parameters are to
/ be enabled for manual MV in Manual Mode.

Function
a Setting range Default
oN: Enabled, af F: Disabled aFfF
Setting

® Related Parameters

% MV Upper Limit (Adjustment Level): Page 6-40
MV Lower Limit (Adjustment Level): Page 6-40
PID*MV upper limit, PID*MV lower limit (PID setting level): Page 6-46
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6-102

pMy D’ Direct Setting of Position Close control must be used (Position-proportional
d Proportional MV Model).

e The Direct Setting of Position Proportional MV parameter can be set to ON to enable

specifying the valve open with the MV at Stop, MV at PV Error, and Manual MV
Function parameters.

a Setting range Default
olN: Enabled, oF F: Disabled aofF

Setting

® Related Parameters

MV at Reset and MV at Error (Adjustment Level): Page 6-39
PV/MV (Manual MV) (Manual Control Level): Page 6-53

See

1/ PV Rate of Change Calculation Alarms 1, 2, 3, and 4 must be assigned. The alarm
PV RP )
Period type must be set to 13.

* The change width can be found for PV input values in any set period. Differences with
previous values in each set period are calculated, and an alarm is output if the results
Function exceed the alarm value.

e The PV rate of change calculation period can be set in units of 50 ms (sampling period).

a Setting range Unit Default
1 to 999 Sampling cycle 20 (1s)

Setting

® Related Parameters
See

=== / Process Value/Set Point (Operation Level): Page 6-8
Alarm 1 to 4 Type (Initial Setting Level): Page 6-66
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The control must be set to heating/cooling control

e m . . .
Hl_ E£M Heating/Cooling Tuning Method and 2-PID control.

This parameter sets the tuning method that is suitable for the cooling control characteristics.

r~

Function
a Setting range Default
0: Same as heating control
Setting 1: Linear

2: Air cooling
3: Water cooling

¢ Air Cooling/Water Cooling
Control that is suitable for an application that does not have linear cooling characteristics
(such as plastic molding machines) is performed. The response is fast and the response
characteristics are stable.

* Linear
Control that is suitable for an application that has linear cooling characteristics is
performed.

A
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Water cooling Air cooling

100

Linear

Cooling
capacity
[%]

v

0 MV (cooling) [%] 100

Cooling Characteristics
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6-104

EMPI'N’ Minimum Output ON/OFF Band

A Standard Model must be used.

The control must be set to 2-PID control.

The heating and cooling control outputs must be
assigned.

This parameter sets the minimum ON/OFF width of the outputs that are assigned for the
/ heating and cooling control outputs. You can set this parameter to prevent deterioration of a

Functon  relay output.

Unit

Default

a Setting range
0.0 to 50.0

%

1.0

Setting

[ d

Time

E M',: LCT Cooling Output Minimum ON

The control output on the cooling side must be a
relay or voltage output.

Heating/cooling control must be used, 2-PID
control must be used, and the Heating/Cooling
Tuning Method parameter must be set to air or
water cooling.

* This parameters sets the minimum output ON time for the cooling-side control output

/ during autotuning.

Functon ® Setthe time in seconds that is required for the operation of the actuator that is connected

to the cooling-side control.

Example: The following calculation is used when the configuration consists of a relay
output, a relay, and a solenoid valve.
(0.02 s (fixed) + 0.02 s + 0.06 s) x 2 (safety factor)=0.2 s

*  The default setting of this parameter is based on the operating time of an actuator on a standard

extruder.

a Setting range

Unit

Default

0.1t0 1.0

Seconds

0.2

Setting
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PF

PF Setting

¢ This parameter sets the function of the PF Key.

Function
e The default is SHFT (Digit Shift).
O
Seting Set value Setting Function
OFF: aFF Disabled Does not operate as a function key. o
RUN: RLN RUN Specifies RUN status. )
RST: F5k Reset Specifies Reset status.*1 z
R-R: F-F Reverse Run/Reset Specifies reversing operation status between Run and §
Reset.*1 8
HOLD: Hal d | Reverse Hold/Clear Specifies reversing operation status between Hold and ul
Hold Hold Clear. 3
ADV: RdV Advance Specifies performing advance operation. )
AT-2: AE-2 | 100%AT Specifies reversing 100% AT Execute/Cancel status. 2 e
Execute/Cancel =
AT-1: Ak - 40%AT Specifies reversing 40% AT Execute/Cancel status. 2 "3 I‘Q—
Execute/Cancel e
ATA2: RLAZ | All PID 100% AT Specifies reversing 100% AT execute/cancel status for all £
Execute/Cancel PID sets.2
ATA1: RLA ! | All PID 40% AT Exe- | Specifies reversing 40% AT execute/cancel status for all
cute/Cancel PID sets.@ "3
LAT: LAE Alarm Latch Cancel | gpecifies canceling alarm latches. ™
A-M: A~ Auto/Manual Specifies reversing Auto/Manual status. 2
PFDP: FFd4P | Monitor/Setting Item | Specifies the monitor/setting item display. Select the
monitor/setting item using the Monitor/Setting Item 1 to 5
parameters (Advanced Function Setting Level).
SHIFT: 5HFE | Digit Shift Operates as a Digit Shift Key when settings are being
changed.
*1  The reset operation for a Reset or Reverse Run/Reset setting is implemented by pressing the PF
Key for at least two seconds. The Run operation is implemented by pressing the PF Key for at
least one second.
*2  When AT cancel is specified, it means that auto-tuning is cancelled regardless of the type of
auto-tuning that is currently being executed.
*3  AT-1 or ATA1 can be set for heating/cooling control or position-proportional (floating) control, but
the function is disabled.
*4  Alarms 1 to 4, the HB alarm, and the HS alarm are cancelled.
*5  For details on auto/manual operations using the PF Key, refer to 5-11 Performing Manual
Control.
*  Operation will be performed according to the setting of this parameter when the PF Key is pressed
for at least one second. (This does not apply to the reset operation when Reverse Run/Reset is
set.) If Monitor/Setting Items is selected, the display will switch between monitor/setting items 1 to
5 each time the key is pressed.
* The PF Key is enabled only when the PF Key Protect parameter is set to OFF.
® Related Parameters
See

Monitor/Setting Item 1 to 5 (Advanced Function Setting Level): Page 6-106
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6 Parameters

6-106

PFd
PFd?
PFdd
PFd4
PFdS

PF Monitor/Setting Item Display 1

PF Monitor/Setting Item Display 2

PF Monitor/Setting Item Display 3

PF Monitor/Setting ltem Display 4

PF Monitor/Setting ltem Display 5

The PF Setting parameter must be set to
PFDP.

¢ When the PF Key is set to display monitor/setting items, pressing the PF Key will display in order the
contents of the Monitor/Setting ltem 1 to 5 parameters. The contents of these parameters are
shown in the following table. Refer to the relevant parameters for the setting/monitor ranges.

r~

Function

*1

2
*3

Set . Remarks
value Setting Monitor/Setting Display

0 Disabled

1 PV/SP/Program No. Monitor and Segment No. Monitor Can be set. (SP)"!

2 PV/SP/MV (valve opening for Position-proportional Models) | Can be set. (SP)"

3 PV/SP/MV (Cooling) Can be set. (SP)"!

4 PV/SP/Remaining Segment Time Can be set. (SP)"

5 Program Number Can be set. PRE
6 Segment No. Monitor Cannot be set. SEL
7 Remaining Standby Time Monitor Cannot be set. SERM
8 Elapsed Program Time Monitor Cannot be set. PROE
9 Remaining Program Time Monitor Cannot be set. PROR
10 | Elapsed Segment Time Monitor Cannot be set. SELE
11 Remaining Segment Time Monitor Cannot be set. SELR
12 | Program Execution Repetitions Monitor Cannot be set. RPEM
13 Proportional band Can be set. o2
14 | Integral time Can be set. h
15 | Derivative time Can be set. 42
16 Proportional Band (Cooling) Can be set. r-p2
17 Integral Time (Cooling) Can be set. r--r2
18 Derivative Time (Cooling) Can be set. r-42
19 | Alarm value 1°° Can be set. AL-
20 | Alarm value upper limit 173 Can be set. AL H
21 | Alarm value lower limit 173 Can be set. AL L
22 | Alarm value 23 Can be set. AL-2
23 | Alarm value upper limit 2° Can be set. RL2H
24 | Alarm value lower limit 23 Can be set. ALcL
25 | Alarm value 3" Can be set. AL-3
26 | Alarm value upper limit 3" Can be set. AL3IH
27 | Alarm value lower limit 37 Can be set. AL 3L
28 | Alarm value 4°3 Can be set. AL-Y
29 | Alarm value upper limit 4°3 Can be set. ALHH
30 | Alarm value lower limit 43 Can be set. T

With the E5CC-T, only the PV and SP can be displayed. The SP can be selected only in Fixed
SP Mode.
The setting for the currently selected PID set number is displayed.

The settings for the currently selected program number is displayed.
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6 Parameters

SPd i

PV/SP No. 1 Display Selection

S5Pd?

PV/SP No. 2 Display Selection

These parameters set the items to display on the No. 1 display, No. 2 display, and No. 3 dis-

f“— play.

Function
) . . No. 3 display

Set value No. 1 display No. 2 display (ESEC-T/ESAC-T only) g

Setting — — —
0 Nothing is displayed. Nothing is displayed. Nothing is displayed. >
1 Process value Set point Nothing is displayed. 5
2 Process value Nothing is displayed. Nothing is displayed. §
; ; i A o
3 Set point SP (character display) | Nothing is displayed. -
4 Process value Set point MV (valve opening for §
Position-proportional Models) 5
5 Process value Set point MV monitor (cooling) 3,
]
6 Process value Set point Program number and §
segment number ‘,‘i
7 Process value Set point Remaining segment time %

Parameter

Setting range

Default

PV/SP No. 1 Display Selection 6

PV/SP No. 2 Display Selection Oto7 E5CC-T: 0
E5EC-T/E5AC-T: 7
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P V SI: PV Status Display Function

¢ This parameter sets a control or alarm status that is displayed alternately in 0.5-s cycles
[v— on the No. 1 display when the PV is set to be displayed in the No. 1 display.
Function e PV
* PV/SP*
e PV/Manual MV (Valve Opening)
e PV/SP/Manual MV (Valve Opening)
*  This includes when the PV/SP is selected for the Monitor/Setting Iltem parameter.

a Setting range Default
_ afF: No PV status display afFF
Setting MANL:  MANU is alternately displayed during manual control.
RSE: RST is alternately displayed while resetting.

pn

LM {:  ALMA1 is alternately displayed during Alarm 1 status.
ARLMZ:  ALM2 is alternately displayed during Alarm 2 status.
ALM3:  ALMS is alternately displayed during Alarm 3 status.
ALMY:  ALM4 is alternately displayed during Alarm 4 status.
ALM: ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.

=
By

HA is alternately displayed when an HB alarm or HS alarm is ON.
Skh: STB is alternately displayed during standby status.

® Related Parameters
See

=== / Process Value/Set Point (Operation Level): Page 6-8
PV/MV (Manual MV) (Manual Control Level): Page 6-53
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SV SI: SV Status Display Function

¢ This parameter sets a control or alarm status that is displayed alternately in 0.5-s cycles
[v— on the No. 2 display when the PV is set to be displayed in the No. 1 display.
Functon ©® PV

* PV/SP*

¢ PV/Manual MV (Valve Opening)

e PV/SP/Manual MV (Valve Opening)

*  This includes when the PV/SP is selected for the Monitor/Setting Item parameter.

(2]

a Setting range Default 3
oFfF: No SV status display oFF z

Setting MANL:  MANU is alternately displayed during manual control. §
RSk RST is alternately displayed while resetting. §

ALM ALM1 is alternately displayed during Alarm 1 status. u

ALMZ: ALM2 is alternately displayed during Alarm 2 status. 3_

ALM3A: ALM3 is alternately displayed during Alarm 3 status. )

ALMY: ALM4 is alternately displayed during Alarm 4 status. &

HLM: ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON. g’

HA: HA is alternately displayed when an HB alarm or HS alarm is ON. jy

Skh: STB is alternately displayed during standby status. 3

® Related Parameters

% / Process Value/Set Point (Operation Level): Page 6-8
PV/MV (Manual MV) (Manual Control Level): Page 6-53

d.REF  Display Refresh Period

e This parameter delays the display refresh period for monitor values. Only display
[v- refreshing is delayed, and the refresh period for process values used in control is not
Function changed.

e This function is disabled by setting the parameter to OFF.

a Setting range Unit Default
OFF, 0.25,0.5, 1.0 Seconds 0.25

Setting
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b UE’N Burnout Method

e This parameter specifies whether the input value when an input error occurs is to be
[v— treated as the upper limit or the lower limit.
Functon ® The setting of this parameter applies to alarms, a PV transfer output, or automatic PID set
selection with the PV/DV.

a Setting range Default
1IP: Up-scale, dawN: Down-scale P

Setting

PM 51': Parameter Mask Setting

¢ You can use a key operation to hide parameters that do not need to be displayed.
/ ¢ This allows you to prevent incorrect operations for parameters or to change the parameter
Function display configuration according to the application.

If you set the Parameter Mask Setting parameter to ON, Parameter Mask Mode is entered.
Refer to 5-7-1 Parameter Mask Settings (page 5-21) for information on masking parameters
operation  after you enter Parameter Mask Mode.

® Related Parameter
% Parameter Mask Enable (Protect Setting Level): Page 6-5

EM&V Move to Calibration Level Initial setting/communications protect must be 0.

This parameter sets the password to move to the Calibration Level.

* Set the password to move to the Calibration Level. The password is 1201.
¢ Move to the Calibration Level either by pressing the () Key or () Key or by waiting for two
Function seconds to elapse.

® Related Parameter

See Initial Setting/Communications Protect (Protect Level): Page 6-4
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6-11 Communications Setting Level

Protocol Setting

Communications Unit No.

Communications Baud Rate

Communications Data Length

Communications Stop Bits

Communications Parity

Send Data Wait Time

Highest Communications Unit No.

Area

First Address Upper Word

First Address Lower Word

Receive Data Wait Time

Communications Node Number

Upload Setting * (* = 1 to 23)

Download Setting * (* = 1 to 43)

Copy

CompoWay/F must be selected as the protocol.

CompoWay/F must be selected as the protocol.

CompoWay/F or Modbus must be selected as the
protocol.

FINS or MCP4 must be selected as the protocol, or
CompoWay/F must be selected as the protocol and
the communications unit number must be set to 0.

FINS or MCP4 must be selected as the protocol.

FINS or MCP4 must be selected as the protocol.

FINS or MCP4 must be selected as the protocol.

FINS or MCP4 must be selected as the protocol.

FINS or MCP4 must be selected as the protocol, or
CompoWay/F must be selected as the protocol and
the communications unit number must be set to 0.

FINS or MCP4 must be selected as the protocol.

FINS or MCP4 must be selected as the protocol.

CompoWay/F, FINS, or MCP4 must be selected as
the protocol and the communications unit number
must be set to 0.
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6 Parameters

e Each parameter is enabled when the power is reset.
e Match the communications specifications of the E5[JC-T and the host computer. If

Function multiple devices are connected, ensure that the communications specifications for all
devices in the system (except the Communications unit number) are the same.
a Item Display Set values Settings Default
Protocol setting FPREL LHF CompoWay/F CWF
Setting Mad Modbus
LMP Component communications
FCNS Host Link (FINS)
MCPY MC Protocol (Type 4)
Communications L-Na 0to 99 0to 99 {
Unit No.
Communications hPS 9.6/19.2/38.4/57.6 | 9.6/19.2/38. 4/57.6 (kbps) 9h
baud rate (Kbps)
Communications LEN 7 or 8 bits 7 or 8 bits 1
data length
Stop bits Shik 1 or 2 bits 1 or 2 bits c
Communications PREY NaNE EVEN add None, Even, Odd EVEN
parity
Send data wait Sk 0to 99 0to 99 (ms) o
time
*  The Communications Writing parameter will be automatically turned ON if the Protocol Setting
parameter is set to component communications, Host Link (FINS) communications, or the MC
Protocol (Type 4).
® Related Parameter
% Communications Writing (Adjustment Level): Page 6-28

Refer to the E5/ /C-T Digital Controllers Communications Manual (Cat. No. H186) for detalils.
Protocol Setting Parameter = Host Link (FINS) or MC Protocol (Type 4)

6-112

Parameter Par.ameter Display Settings Default
display
Highest Communications | MA XU fto 55 0to 99 0
Unit No.
Area ARER flto 75 0to 25 0
First Address Upper Word | AdRH flto 55 0to 99 0
First Address Lower Word | AdRL i to 9955 0 to 9999 0
Receive Data Wait Time | FWAE 0 to 9555 100t0 9999 ms | 1000
Communications Node LNCE {lto 55 0to 99 0
Number
Upload Settings 1 to 23 4P lto 23 fOto 15 O0to 179
Download Settings 1 to 43 | dN { to 43 F0to M5 30to 179
Copy LaPY afF, RLL, Ito 3! OFF
Protocol Setting Parameter = Component Communications
Parameter P:l;::::;er Display Settings Default
Highest Communications | MA XU fto 55 0to 99 0
Unit No.
Receive Data Wait Time | FiWALE 0 to 9955 100 to 9999 ms | 1000
Copy LaPY ofF, ALL, {to 31 OFF
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7 User Calibration

7-1

User Calibration

The E5LIC-T is correctly calibrated before it is shipped from the factory. Normally it does not need to be

calib

rated by the user.

If, however, it must be calibrated by the user, use the parameters for calibrating temperature input and
analog input. OMRON, however, cannot ensure the results of calibration by the user. Also, calibration
data is overwritten with the latest calibration results. The default calibration settings cannot be restored

after user calibration. Perform user calibration with care.

® Calibrating Inputs
The input type selected in the parameter is used for calibration. The input types are as follows:

® Registering Calibration Data

Thermocouple:

Infrared temperature sensor:
Resistance thermometer:
Current input:

Voltage input:

16 types

4 types
5 types
2 types
3 types

The new calibration data for each item is temporarily registered. It can be officially registered as
calibration data only when all items have been calibrated to new values. Therefore, be sure to
temporarily register all items when you perform the calibration. When the data is registered, it is also

recorded that user calibration has been performed.

Prepare separate measuring devices and equipment for calibration. For details on how to handle
measuring devices and equipment, refer to the respective instruction manuals.
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7 User Calibration

7-2 Parameter Structure

¢ To execute user calibration, enter the password "1201" at the Move to Calibration Level parameter in
the Advanced Function Setting Level. The mode will be changed to the calibration mode, and Ad.! will
be displayed.

e The Move to Calibration Level parameter may not be displayed when the user is doing the calibration
for the first time. If this happens, set the Initial Setting/Communications Protect parameter in the
Protect Level to 0 before moving to the Advanced Function Setting Level.

e The calibration mode is ended by turning the power OFF.

e The parameter calibrations in the calibration mode are structured as shown below.

Advanced Function
Setting Level

v
N
A 6:K
30 Display moves automatically according to input type. 8:J
9,10: T
e R REEEEEE R ity el L LR E R . 13,14: U
H Resistance i+ Thermocouple or infrared ' | Current | | Voltage input , 16: R N
: thermometer i1 temperaturesensor | 1 input .. ge np : 17:S i
g e e e e e e e e e =4 L Ly l 18 B v
@ / 21: K140F/60C 3
T 22: K240F/120C 3
0: P00 1: Pt100 5:K 71— 23: K280F/140C o
2 Pt100 7 25:41020 mA [27:1t05V [29: 0t0 10V 24: K440F/220C e
3: JPt100 11:E 26:0to 20 mA [28:0to 5V @
4: JPH100 12:L c
15:N g.
19: W 3
20: PLII
A4 A A4 A A4 A 4
Jon| | ooon| | o Cu | =Ty 1 =TTx]
J800 | PPROV| £ 84| £ 24 | A 2O w5 2y il 7
£20C E2Gh h9A5 £oc0 CHEN rnar3 b 04
) 1@ 1@ 1@ ) @ @
1 1 C [ 1 [ ] /
Ao P ok =Rl E -G | A i W or o
Y544 Y543 Z598A8 ooon =M SACO YAdY
@ @ |@ @ @ &) @
be A5 | BCAS
35k 35hH
A 4 l @ l@ A 4 A 4 A
A4
SER
No
_________ @ ..
; Transfer output ;*This function is displayed only for a Controller that has a transfer output.
+ calibration

When calibration has been performed after purchase, the user calibration information shown in the
following illustration will be displayed when moving to the Calibration Level.
i

(RN

)
-§

-
| —
-

-

\

A dot is displayed.
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7 User Calibration

7-3 Thermocouple Calibration

e Calibrate according to the type of thermocouple: thermocouple group 1 (input types 5, 7, 11, 12, 15,
19, and 20) and thermocouple group 2 (input types 6, 8, 9, 10, 13, 14, 16, 17, 18, 21, 22, 23, and 24).

¢ When calibrating, do not cover the bottom of the Controller. Also, do not come into contact with the
input terminals (E5CC-T: terminals 5 and 6, ESEC-T/AC-T: terminals 23 and 24).

® Preparations

m E5CC-T STV E5EC-T/AC-T STV
Input power supply Input power supply
@ N e" Cold junction B Cold junction
compensator compensator
* (o) 0°C/32°F * 0°C/32°F
0
Q

Compensating conductors Compensating conductors

e Set the cold junction compensator designed for compensation of internal thermocouples to 0°C.
Make sure that internal thermocouples are disabled (i.e., that tips are open).

¢ In the above figure, STV indicates a standard DC current/voltage source.

e Use the compensating conductor designed for the selected thermocouple. When thermocouples R,
S, E, B, W, or PLII or an infrared temperature sensor is used, the cold junction compensator and the
compensating conductor can be substituted with the cold junction compensator and the
compensating conductor for thermocouple K.

@ Additional Information

Connecting the Cold Junction Compensator

Correct process values cannot be obtained if you touch the contact ends of the compensating
conductor during calibration of a thermocouple. Accordingly, short-circuit (enable) or open
(disable) the tip of the thermocouple inside the cold junction compensator as shown in the figure
below to create a contact or non-contact state for the cold junction compensator.

Cold junction compensator Cold junction compensator
0\ -circui / N\

(5 O< Short-circuit (o o

E5CIC-T 0°C/32°F E5C1C-T 0°C/32°F Open
—o O 4?4)40+

Compensating conductor Compensating conductor
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7 User Calibration

In this example, calibration is shown for a Controller with thermocouple/infrared temperature sensor set

as the input type.

e Input types 5, 7, 11, 12,
15, 19, 20:

—

L
P}
G5AR5
* Inputtypes 6, 8,9, 10, 13,
14,16,17, 18, 21, 22, 23,

24:

-—

[
~

[

et

588

1.
2.

Connect the power supply.

Connect a standard DC current/voltage source (STV), precision digital multimeter
(DMM), and contact junction compensator (e.g., a zero controller as in the figure)
to the thermocouple input terminals, as shown in the figure below.

STV
DMM -
Leave open.
\ +
_ | Zero
—] controller

OUTPUT INPUT \
Compensating conductor of currently selected
thermocouple.
Use K thermocouple compensating conductor
for E, R, S, B, W, and PLII thermocouples and
for an infrared temperature sensor.

3. Turn the power ON.

4. Move to the Calibration Level.

5.

This starts the 30-minute aging timer. This timer provides an approximate timer for
aging. After 30 minutes have elapsed, the No. 2 display changes to 0. You can
advance to the next step in this procedure even if 0 is not displayed.

When the (<) Key is pressed, the status changes as shown to the left.

The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the STV as follows:

e Inputtypes 5, 7, 11, 12, 15, 19, 20: Set to 54 mV.

e Inputtypes 6, 8, 9, 10, 13, 14, 16, 17, 18, 21, 22, 23, 24: Set to 24 mV.

Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

. When the (@) Key is pressed, the status changes as shown to the left.

Set the STV to -6 mV.

Allow the count value on the No. 2 display to fully stabilize, then press the Key
to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.
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7 User Calibration

. - OC 7. When the (@) Key is pressed, the status changes as shown to the left.

8. Change the wiring as follows:

Open in non-connected state

Short-circuit

Zero
[ controller

OUTPUT  INPUT N

Compensating conductor of currently selected
thermocouple.

Use K thermocouple compensating conductor
for E, R, S, B, W, and PLII thermocouples and
for an infrared temperature sensor.

Disconnect the STV to enable the thermocouple of the cold junction compensator.
When doing this, be sure to disconnect the wiring on the STV side.

9. Allow the count value on the No. 2 display to fully stabilize, then press the Key
to temporarily register the calibration settings.

CL O 10. When the (<0) Key is pressed, the status changes as shown to the left.
K The data to be temporarily registered is not displayed if it is not complete.
Na Press the () Key. The No. 2 display changes to Y£ 5. Release the key and wait

two seconds or press the (@) Key. This stores the temporarily registered calibration
data to non-volatile memory. To cancel the saving of temporarily registered
calibration data to non-volatile memory, press the (@@ Key (while Na is displayed in
the No. 2 display) without pressing the (&) Key.

11. The calibration mode is ended by turning the power OFF.
For Controllers that have a transfer output, you can continue by calibrating the

transfer output. For detailed setting methods, refer to 7-6 Calibrating the Transfer
Output.
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7-4 Resistance Thermometer Calibration

In this example, calibration is shown for Controller with a resistance thermometer set as the input type.
Use connecting wires of the same thickness

1. Connect the power supply.

2. Connect a precision resistance box (called a "6-dial variable resistor" in this
manual) to the resistance thermometer input terminals, as shown in the following
diagram.

E5CC-T

L

Input power supply

6-dial variable

®
e resistor
B e‘

C_D E5SEC-T/AC-T

Input power supply A @

I—»@) 6-dial variable
B @ resistor
B (9

uoneiqijes Jajowiowiay ] aosuelsisay -2

N

3. Turn the power ON.

— 4. Move to the Calibration Level.

This starts the 30-minute aging timer. This timer provides an approximate timer for
30 aging. After 30 minutes have elapsed, the No. 2 display changes to 0. You can
advance to the next step in this procedure even if O is not displayed.

* |nput type 0: 5. Execute calibration for the main input.
o= o Press the (@) Key to display the count value for each input type.
N The No. 2 display at this time shows the currently entered count value in
EZ20r hexadecimal. Set the 6-dial as follows:
« Input types 1, 2, 3, 4: * Input type O: 390 Q
— e Input type 1, 2, 3 or 4: 280 Q
,’-’,:',':,','_,’ Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
E2RR temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

6. When the (<) Key is pressed, the status changes as shown to the left.

Set the 6-dial to 10 Q.
Yoy 3 Allow the count value on the No. 2 display to fully stabilize, then press the &) Key
to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.
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7 User Calibration

7. When the (@) Key is pressed, the status changes as shown to the left.
The data to be temporarily registered is not displayed if it is not complete.
Press the () Key. The No. 2 display changes to Y£ 5. Release the key and wait
two seconds or press the () Key. This stores the temporarily registered calibration
data to non-volatile memory.
To cancel the saving of temporarily registered calibration data to non-volatile
memory, press the (@) Key (while Na is displayed in the No. 2 display) without
pressing the (&) Key.

l (—

Ly

™ —
I
-
U

-
-

=
Py

8. The calibration mode is quit by turning the power OFF.
For Controllers that have a transfer output, you can continue by calibrating the
transfer output. For detailed setting methods, refer to 7-6 Calibrating the Transfer
Output.
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7-5 Calibrating Analog Input

® Calibrating a Current Input
In this example, calibration is shown for a Controller with an analog input, with a current input set as
the input type.

1. Connect the power supply.

2. Connect an STV and DMM to the current input terminals, as shown in the
following diagram.
E5CC-T ESEC-T/AC-T

STV STV

DMM DMM

3. Turn the power ON.

4. Move to the Calibration Level.

This starts the 30-minute aging timer. This timer provides an approximate timer for
a0 aging. After 30 minutes have elapsed, the No. 2 display changes to 0. You can
advance to the next step in this procedure even if 0 is not displayed.

induj Bojeuy buneiqied g-2

— 5. When the (@) Key is pressed, the status changes as shown to the left.
oo The No. 2 display at this time shows the currently entered count value in

rTRET hexadecimal. Set the STV to 20 mA.
Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key
to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

N

| 6. When the (@) Key is pressed, the status changes as shown to the left.
(N l Set the STV to 1 mA.
rn
)

YET Allow the count value on the No. 2 display to fully stabilize, then press the ) Key
to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.
CL O 7. When the (<) Key is pressed, the status changes as shown to the left.
A The data to be temporarily registered is not displayed if it is not complete.
Na Press the (&) Key. The No. 2 display changes to 5E 5. Release the key and wait

two seconds or press the (2) Key. This stores the temporarily registered calibration
data to non-volatile memory.

To cancel the saving of temporarily registered calibration data to non-volatile
memory, press the (@) Key (while Na is displayed in the No. 2 display) without
pressing the (&) Key.

8. The calibration mode is ended by turning the power OFF.
For Controllers that have a transfer output, you can continue by calibrating the
transfer output. For detailed setting methods, refer to 7-6 Calibrating the Transfer
Output.
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7 User Calibration

® Calibrating a Voltage Input

In this example, calibration is shown for a Controller with an analog input, with a voltage input set as
the input type.

e Input type 2

7 or 28:

1/
(1

My
L

nr
o

L

e Input type 2

9:

o0
croo

b il

e Input type 2

7 or 28:

1/ ]
(N

SACO

e Input type 2

©

Connect the power supply.

Connect an STV and DMM to the voltage input terminals, as shown in the following
diagram.

ESEC-T/AC-T

3. Turn the power ON.

5.

6.

Move to the Calibration Level.

This starts the 30-minute aging timer. This timer provides an approximate timer for
aging. After 30 minutes have elapsed, the No. 2 display changes to 0. You can
advance to the next step in this procedure even if 0 is not displayed.

When the (<) Key is pressed, the status changes as shown to the left.
The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the STV as follows:

e Inputtype 27 0r28: 5V

¢ |nput type 29: 0V

Allow the count value on the No. 2 display to fully stabilize, then press the () Key to
temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and the
count value will not be temporarily registered.

When the (<) Key is pressed, the status changes as shown to the left.
Setthe STVio 1 V.

Allow the count value on the No. 2 display to fully stabilize, then press the () Key to
temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and the
count value will not be temporarily registered.

When the (<) Key is pressed, the status changes as shown to the left.

The data to be temporarily registered is not displayed if it is not complete.

Press the Key. The No. 2 display changes to £ 5. Release the key and wait two
seconds or press the (<) Key. This stores the temporarily registered calibration data
to non-volatile memory.

To cancel the saving of temporarily registered calibration data to non-volatile
memory, press the (@) Key (while Na is displayed in the No. 2 display) without
pressing the (&) Key.

The calibration mode is ended by turning the power OFF.

For Controllers that have a transfer output, you can continue by calibrating the
transfer output. For detailed setting methods, refer to 7-6 Calibrating the Transfer
Output.
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7-6 Calibrating the Transfer Output

- For Controllers that have a transfer output, the transfer out-
Advanced Function . . ) ) . ) . .
Setting Level put calibration display will be displayed after input calibration
has been completed.

Input calibration
display

iTransfer Output\ Note: This is displayed only
L Calibration , for Controllers that

J— J— have a transfer output.
L~ T®

Use the following procedure to calibrate the transfer output for 4 to 20 mA.

1. Connect a DMM to the transfer output terminals.
E5CC-T E5EC-T/E5AC-T

Input power supply Input power supply
2)

12

I_.< I—.<
[7 [T

DMM 18) DMM 33)

indinQ Jaysueld) ay) Buneiqied 9-2

N

2. Press the (<) Key to display the parameter for the transfer output.

3. The calibration display for 20 mA will be displayed. Press the (&) or (¥) Key until

(AN
o the DMM monitor value changes to 20 mA.
SCAC Press the (<2) Key. The calibration settings will be temporarily registered.
ol 4. The calibration display for 4 mA will be displayed. Press the (&) or (¥) Key until the
L DMM monitor value changes to 4 mA.
ooan Press the (@ Key. The calibration settings will be temporarily registered.

5. To cancel saving the temporarily registered calibration data to non-volatile

"L memory, press the (@ Key without pressing the (&) Key, i.e., while N is displayed
Na in the No. 2 display.

Press the (&) Key. The No. 2 display changes to Y 5. Release the key and wait 2

seconds or press the (©) Key. This saves the temporarily registered calibration data

in non-volatile memory.

6. The Calibration Mode is ended by turning OFF the power supply.
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Use the following procedure to calibrate the transfer output for 1 to 5 V.

1. Connect a DMM to the transfer output terminals.
E5CC-T E5EC-T/E5AC-T

Input power supply Input power supply
2)

12)

|_.( |_.<
J_@+ J_@+

DMM 8) DMM )

2. Press the (@) Key to display the parameter for the transfer output.

Y, C1 3. The calibration display for 5 V will be displayed. Press the (&) or (¥) Key until the
yvooau- DMM monitor value changes to 5 V.

SERO Press the (@ Key. The calibration settings will be temporarily registered.
" 1 4. The calibration display for 1 V will be displayed. Press the (&) or &) Key until the
[ (N DMM monitor value changes to 1 V.

ooo Press the (<@ Key. The calibration settings will be temporarily registered.

5. To cancel saving the temporarily registered calibration data to non-volatile
memory, press the (@) Key without pressing the (&) Key, i.e., while N is displayed
in the No. 2 display.

Press the (&) Key. The No. 2 display changes to YE 5. Release the key and wait 2
seconds or press the (<0) Key. This saves the temporarily registered calibration data
in non-volatile memory.

-
(M
[t
=

J
=

==
0

6. The Calibration Mode is ended by turning OFF the power supply.
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7-7 Checking Indication Accuracy

e After calibrating the input, be sure to check the indication accuracy to make sure that the
calibration has been executed correctly.

Operate the E5LIC-T in the process value/set point monitor mode.

Check the indication accuracy at the following three values: upper limit, lower limit, and mid-point.
To check the range of an infrared sensor, set the input type parameter to 6 (i.e., a K thermocouple)
and input a voltage that is equivalent to the starting power of a K thermocouple.

® Thermocouple or Infrared Temperature Sensor
¢ Preparations
The diagram below shows the required device connections. Make sure that the E5[IC-T and cold
junction compensator are connected by a compensating conductor for the thermocouple that is to
be used during actual operation.

o
E5CC-T o
5 -
0 Cold junction compensator Qe
©
Input power supply _ ‘_:’r
=]
(12) STV 2
=]
+ =
o
2
s
=]
Compensating conductor 3,’
2
o
(3]
<
E5SEC-T/AC-T
Cold junction compensator 7
Input power supply _
STV

Compensating conductor
e Operation
Make sure that the cold junction compensator is at 0°C, and set the STV output to the voltage
equivalent of the starting power of the check value.
The cold junction compensator and compensation conductor are not required when an external
cold junction compensation method is used.
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7 User Calibration

® Resistance Thermometer

¢ Preparations

The diagram below shows the required device connections.

L

>

;'0 ®

Input power supply

E5CC-T

@

0

Input power supply

—®

e Operation

E5EC-T/AC-T

A @

" ®

® @

6-dial variable
resistor

6-dial variable
resistor

Set the 6-dial variable resistor to the resistance that is equivalent to the test value.
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® Analog Input

¢ Preparations
The diagram below shows the required device connections.
(The connection terminals depend on the model and input type.)

Current Input

m E5CC-T
Input power supply
(12) B STV
E5EC-T/AC-T
Input power supply . <
(22) X
B @ STV 9_
=]
@
Voltage Input g
g
E5CC-T )
@ >
Input power supply B e ‘:_:
o
@ O 3
7
ESEC-T/AC-T
Input power supply B @
N @ STV

e Operation
Set the STV output to the voltage or current test value.
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A-1

A-1-1

Ratings

Specifications

Supply voltage

A in model number: 100 to 240 VAC, 50/60 Hz
D in model number: 24 VAC, 50/60 Hz; 24 VDC

Operating voltage range

85% to 110% of rated supply voltage

7.5 VA max. at 100 to 240 VAC, and 4.1 VA max. at 24 VDC or 2.3 W max. at 24

Power
consumption

E5CC-T VDG

8.7 VA max. at 100 to 240 VAC, and 5.5 VA max. at 24 VDC or 3.2 W max. at 24
E5EC-T

VDC
E5SAC-T 9.0 VA max. at 100 to 240 VAC, and 5.6 VA max. at 24 VDC or 3.4 W max. at 24

VvDC

Sensor input

Temperature Input
Thermocouple: K, J, T, E, L, U,N, R, S, B, W, or PLII
Platinum resistance thermometer: Pt100 or JPt100
Infrared Temperature Sensor (ES1B): 10 to 70°C, 60 to 120°C, 115 to 165°C,
or 140 to 260°C
Analog Input
Current input: 4 to 20 mA or 0 to 20 mA
Voltage input: 1to5V,0to5V,or0to 10 V

Input impedance

Current input: 150 Q max., Voltage input: 1 MQ min. (Use a 1:1 connection when
connecting the ES2-HB/THB.)

Control method

2-PID control (with auto-tuning) or ON/OFF control

Relay outputs

E5CC-T: SPST-NO, 250 VAC, 3 A (resistive load), Electrical life: 100,000
operations, Minimum applicable load: 10 mA at 5 V (reference value)
ESEC-T/ESAC-T: SPST-NO, 250 VAC, 5 A (resistive load), Electrical life: 100,000
operations, Minimum applicable load: 10 mA at 5 V (reference
value)

Control outputs

Voltage outputs
(for driving SSR)

E5CC-T: Output voltage: 12 VDC +20% (PNP), Maximum load current: 21 mA,
With short-circuit protection circuit
E5SEC-T/E5AC-T:  Output voltage: 12 VDC +20% (PNP), Maximum load
current: 40 mA, With short-circuit protection circuit (The
maximum load current is 21 mA for models with two control
outputs.)

Linear current

4 to 20 mA DC/0 to 20 mA DC, Load: 500 Q max., Resolution: Approx. 10,000

outputs
Number of E5CC-T: 3, ESEC-T/E5AC-T: 4
outputs
Auxiliary outputs Output SPST-NO relay outputs, 250 VAC, 2 A (resistive load),
e . Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V
specifications
(reference value)
Number of 2, 4, or 6 (depends on model)
inputs

Event inputs

External contact
input
specifications

Contact input ON: 1 kQ max., OFF: 100 kQ min.

Non-contact input ON: Residual voltage 1.5 V max., OFF: Leakage current
0.1 mA max.

Current flow: Approx. 7 mA per contact

Number of
channels

1 (only on models with communications)

Communications

Communications
specifications

Transmission path: RS-485

Communications method: RS-485 (2-wire, half duplex)
Synchronization: Start-stop

Baud rate: 9.6, 19.2, 38.4, or 57.6 kbps

E5[IC-T Digital Temperature Controllers User’s Manual (H185)



A Appendices

Number of
outputs

1 (only on models with a transfer output)

Transf tput
ransfer outpu Output

specifications

4 to 20 mA DC, Load: 500 Q max., Resolution: Approx. 10,000
+0.3%

Linear voltage output: 1 to 5 VDC, Load: 1 kQ min., Resolution: Approx. 10,000
+0.3%

Current output:

Potentiometer input

100 Q to 10 kQ2

Setting method

Digital setting using front panel keys

Indication method

11-segment digital displays and individual indicators
Number of digits: 4

E5CC-T

Character heights: PV: 15.2 mm, SV: 7.1 mm

E5SEC-T/E5AC-T

Character heights: ESEC-T: PV: 18.0 mm, SV: 11.0 mm, MV: 7.8 mm

E5AC-T: PV: 25.0 mm, SV: 15.0 mm, MV: 9.5 mm

Three display levels. Contents: PV, SP, program No. and segment No., remaining
segment time, or MV (valve opening)

Bank switching function

None

Other functions

Manual output, heating/cooling control, loop burnout alarm, other alarm functions,
heater burnout (HB) alarm (including SSR failure (HS) alarm), 40% AT, 100% AT,
MV limiter, input digital filter, robust tuning, PV input shift, protection functions,
extraction of square root, MV change rate limit, logic operations, temperature
status display, moving input average, and display brightness setting

Ambient temperature

—10 to 55°C (with no condensation or icing), For 3-year warranty: —10 to 50°C
(with no condensation or icing)

Ambient humidity 25% to 85%
Storage temperature —25 to 65°C (with no condensation or icing)
Altitude 2,000 m max.

Recommended fuse

T2A, 250 VAC, time-lag, low-breaking capacity

Installation environment

Installation Category I, Pollution Degree 2 (IEC 651010-1 compliant)

® HB and HS Alarms

(E5LIC-T Models with HB and HS Alarms)

Max. heater current

50 A AC

Input current readout
accuracy

+5% FS +1 digit max.

Heater burnout alarm
setting range

0.1t049.9 A (0.1 A units)
0.0 A: Heater burnout alarm output turns OFF.
50.0 A: Heater burnout alarm output turns ON.
Min. detection ON time " 30 ms for a control period of 0.1 sor0.2 s
100 ms for a control period of 0.5 sor 1t0 99 s

Heater short alarm
setting range

0.11t049.9 A (0.1 A units)
0.0 A: Heater short alarm output turns ON.
50.0 A: Heater short alarm output turns OFF.
Min. detection OFF time "2: 35 ms for a control period of 0.1 sor0.2 s
100 ms for a control period of 0.5 sor 1t0 99 s

*1 HB alarms are not detected and the heater power is not measured if the ON time for the control output for
heating is 100 ms or less (30 ms or less if the control period is 0.1 or 0.2 s).

*2 HS alarms are not detected and the leakage power is not measured if the ON time for the control output
for heating is 100 ms or less (35 ms or less if the control period is 0.1 or 0.2 s).
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A-1-2 Characteristics

Indication accuracy
(at ambient temperature of
23°C)

Thermocouple: (+0.3% of indication value or +1°C, whichever is greater) +1 digit max.”’

Platinum resistance thermometer: (+0.2% of indication value or £0.8°C, whichever is
greater) £1 digit max.

Analog input: £0.2% FS £1 digit max.

CT input: £5% FS 1 digit max.

Potentiometer: Analog input: £5% FS %1 digit max.

Transfer output accuracy

+0.3% FS max.

Temperature variation

influence "2

Voltage variation influence 2

R, S, B, W, or PLIl thermocouple input: (+1% of indication value or £10°C, whichever is
greater) +1 digit max.

(£1% of indication value or +4°C, whichever is greater) £1 digit
*3

Other thermocouple input:

max.
Platinum resistance thermometer input:  (£1 % of indication value or £2°C, whichever is
greater) +1 digit max.

Analog input: +1% FS +1 digit max.

CT input: £5% FS %1 digit max.

Input sampling period

50 ms

Hysteresis

Temperature input: 0.1 to 999.9°C or °F (in units of 0.1°C or °F)
Analog input: 0.01% t0 99.99% FS (in units of 0.01% FS)

Proportional band (P)

Temperature input: 0.1 to 999.9°C or °F (in units of 0.1°C or °F)
Analog input: 0.1% to 999.9% FS (in units of 0.1% FS)

Integral time (1)

Standard, heating/cooling, or close position-proportional control: 0 to 9999 s (in units of
15s),0.0t0999.9 s (in
units of 0.1 s)

110 9999 s (in units of 1 s), 0.1 t0 999.9 s (in units of

0.1s)*

Floating position-proportional control:

Derivative time (D)

010 9,999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s)™

Proportional band (cooling)
(C-P)

Temperature input: 0.1 to 999.9°C or °F (in units of 0.1°C or °F)
Analog input: 0.1% to 999.9% FS (in units of 0.1% FS)

Integral time (cooling) (C-I)

010 9,999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s)™

Derivative time (cooling)
(C-D)

0t0 9,999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s)™

Control Period

0.1,0.2, 0.5, or 1 t0 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1,999 to 9,999 (decimal point position depends on input type)

Influence of signal source
resistance

Thermocouple: 0.1°C/Q max. (100 Q max.), Platinum resistance thermometer: 0.1°C/Q
max. (10 Q max.)

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

3,000 VAC, 50/60 Hz for 1 min between terminals of different charge

Vibration Malfunction | 10 to 55 Hz, 20 m/s2 for 10 min each in X, Y and Z directions
Durability 10 to 55 Hz, 20 m/s2 for 2 hr each in X, Y, and Z directions
Shock Malfunction | 100 m/s2, 3 times each in X, Y, and Z directions
Durability 300 m/s2, 3 times each in X, Y, and Z directions
E5CC-T Controller: Approx. 120 g, Adapter: Approx. 10 g
Terminal Cover: Approx. 0.5 g each
Weight ESEC-T Contr_oller: Approx. 210 g, Adapters: Approx. 4 g x 2
Terminal Cover: Approx. 1 g each
Controller: Approx. 250 g, Adapters: Approx. 4 g x 2
E5AC-T .
Terminal Cover: Approx. 1 g each

Degree of protection

Front panel: IP66, rear case: IP20, terminals: IPOO

Memory protection

Non-volatile memory (number of writes: 1,000,000)

Setup Tool

CX-Thermo version 4.61 or higher
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Setup Tool ports

Top panel: An E58-CIFQ2 USB-Serial Conversion Cable is used to connect to a USB port

on the computer.™

Front panel (ESEC-T/ESAC-T): An E58-CIFQ2 USB-Serial Conversion Cable and

E58-CIFQ2-E Conversion Cable are used together to
connect a USB port on the computer.™

*1  The indication accuracy of K thermocouples in the —200 to 1,300°C range, T and N thermocouples at a temperature of
—100°C or less, and U and L thermocouples at any temperature is £2°C +1 digit maximum.
The indication accuracy of B thermocouples at a temperature of 400°C max. is not specified.
The indication accuracy of B thermocouples at a temperature of 400 to 800°C is £3°C max.
The indication accuracy of R and S thermocouples at a temperature of 200°C max. is £3°C+1 digit max.
The indication accuracy of W thermocouples is (£0.3% of PV or £3°C, whichever is greater) +1 digit max.
The indication accuracy of PLII thermocouples is (+0.3% of PV or £2°C, whichever is greater) £1 digit max.
*2  Ambient temperature: —10°C to 23°C to 55°C
Voltage range: —15% to +10% of rated voltage
*3  Kthermocouple at —100°C max.: +10°C max.
*4  The unit is determined by the setting of the Integral/Derivative Time Unit parameter.
*5  External serial communications (RS-485) and USB-Serial Conversion Cable communications can be used at the same

time.

A-1-3 Program Controls

Number of programs (patterns)

8

Number of segments (steps)

32

Segment setting method

Step time programming (SP and time are set for each segment.)

Rate of rise programming (Segment format, SP, slope, and/or time are set for
each segment.)

Segment time

0 hr 0 min to 99 hr 59 min

Omin0sto 99 min 59 s

Alarm settings

Alarms are set for each program.

Reset operation

You can select either to stop control or use fixed SP control.

Startup operation

You can select one of the following: Continue, reset, run, or Manual Mode.

Number of sets

8 sets

PID sets
Setting method

A PID set is specified for each program. (Automatic PID set selection is also
possible.)

Alarm SP selection

You can select from the ramp SP or target SP.

Segment Advance, segment jump, hold, and wait
Program status | operation
control Program Repeating and linking programs
operation
Wait method At the end of segments
Waiting Wait band The same wait band is used for the entire program.
setting
Number of 2
outputs
Time signals Number of One time per output
ON/OFF
operations

Setting method

Time signals are set for each program.

Program status output

Program end output (settable pulse width), RUN output, and stage output

You can select an SP start or an PV start with slope priority.

Program PV start
startu

? Standby
operation

0 hr 0 min to 99 hr 59 min

0 days, 0 hr to 99 days 23 hr

Operation end operation

You can select from the following: reset, continue, and Fixed SP Mode.

Program SP shift

The same program SP shift is used for the entire program.
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A-1-4 Waterproof Packing

If the Waterproof Packing is lost or damage, order one of the following models.

Y92S-P8 (for DIN 48 x 48)

Y92S-P9 (for DIN 48 x 96)

Y92S-P10 (for DIN 96 x 96)
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A-1-5 Setup Tool Port Cover for Front Panel

A Y92F-P7 Setup Tool Port Cover for the front panel is included with the ESEC-T/ESAC-T. Order this
Port Cover separately if the Port Cover on the front-panel Setup Tool port is lost or damaged. The
Waterproof Packing must be periodically replaced because it may deteriorate, shrink, or harden
depending on the operating environment.

Y92S-P7

p

Use the following procedure to replace the Setup Tool Port Cover for the front panel.

® Replacement Procedure

1 Open the Setup Tool Port Cover on the front panel.

2 Pull gently on the Setup Tool Port Cover to remove it from the
Digital Controller.

3 Insert the stopper on the Setup Tool Port Cover into the hole at
the bottom of the port.

suonjeoyioads |-y

4 Make sure that the Setup Tool Port Cover is closed.
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A-2 Current Transformer (CT)

A-2-1 Specifications

Item Specifications

Model number E54-CT1 E54-CT3

Max. continuous current | 50 A 120 A 1

Dielectric strength 1,000 VAC (for 1 min)

Vibration resistance 50 Hz, 98 m/s?

Weight Approx. 11.5g Approx. 50 g
Accessories None Armature (2), Plug (2)

*1 The maximum continuous current of the E5[IC-T is 50 A.

A-2-2 Dimensions (Unit: mm)

¢ E54-CT1
21
e 'y
| I | R :
. T I
| :
i |
o . 5.8dia. |
— —_ - |
i | e ;
™ I X ; I
| o -
\ Two, 3.8 dia.
° _-.d;___:_ ...... ’d;f-
| |
e E54-CT3
., 2.36dia.
g —

| i
| a0 | |
Two, M3 holes, depth: 4

o ——- !_._.;é/.__ﬁ_.
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A-3 USB-Serial Conversion Cable and
Conversion Cable

A USB-Serial Conversion Cable is used to connect the E5[IC-T to a computer. The E58-CIFQ2-E Con-
version Cable is also required to connect to the Setup Tool port on the front panel of the ESEC-T or
E5AC-T. The following table lists the cables and ports that are used.

Connection port

Cable

Setup Tool port on top panel

E58-CIFQ2 USB-Serial Conversion Cable

Front-panel Setup Tool port
(E5EC-T/E5AC-T only)

E58-CIFQ2 USB-Serial Conversion Cable and E58-CIFQ2-E Conversion
Cable

Refer to 2-4 Using the Setup Tool Port for the connection procedure.

A-3-1 Eb58-CIFQ2 USB-Serial Conversion Cable

® Specifications

Item

Specifications

Applicable OS

Windows XP, Vista, or 7

Applicable software

E5CC-T, E5EC-T, or ESAC-T: CX-Thermo version 4.61 or higher

Applicable models

E5CB Series, E5SOC Series, and E5OC-T Series

USB interface rating

Conforms to USB Specification 2.0

DTE speed

38,400 bps

Connector
specifications

Computer end: USB (type A plug)
Digital Controller: Special serial connector

Power supply

Bus power (Supplied from USB host controller)

Power supply voltage

5VDC

Current consumption

450 mA max.

Output voltage

4.7+0.2 VDC (Supplied through USB-Serial Conversion Cable to the Digital
Controller.)

Output current

250 mA max. (Supplied through USB-Serial Conversion Cable to the Digital
Controller.)

Ambient temperature

0 to 55°C (with no condensation or icing)

Ambient humidity 10% to 80%

Storage temperature —20 to 60°C (with no condensation or icing)
Storage humidity 10% to 80%

Altitude 2,000 m max.

Weight Approx. 120 g

Windows is a registered trademark of Microsoft Corporation in the United States and other

countries.

Note: Use a high-power port for the USB port.

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) A-9

9]qeD UOISIOAUOD PUE d|(B) UOISIOAUOD [BLISS-9SN £-V

8|qe) UoIsIsAUOD [eldS-gSN ¢D410-853 |-E-V




A Appendices

® Dimensions

(2,110 mm)

250 mm 263 mm | 1,510 mm

{ RD indicator f

B m——m (. )

PWR indicator

5]

SD indicator
LED Indicator Display
Indicator Color | Status Meaning
PWR Green Lit. USB bus power is being supplied.

Not lit. USB bus power is not being supplied.

SD Yellow Lit Sending data from USB-Serial Conversion Cable
Not lit Not sending data from USB-Serial Conversion Cable

RD Yellow Lit Receiving data from the USB-Serial Conversion Cable
Not lit Not receiving data from the USB-Serial Conversion Cable

A-3-2 E58-CIFQ2-E Conversion Cable

® Specifications

ltem Specification
Applicable models ESEC/E5AC Series and ESEC-T/ESAC-T Series
Connector Digital Controller: 4-pin plug
specifications E58-CIFQ2: Small special connector
Ambient temperature 0 to 55°C (with no condensation or icing)
Ambient humidity 10% to 80%
Storage temperature —20 to 60°C (with no condensation or icing)
Storage humidity 10% to 80%
Altitude 2,000 m max.
Weight Approx. 60 g

® Dimensions
E58-CIFQ2-E Conversion Cable
| (1510 mm) |

Connected to the E58-CIFQ2 USB-Serial Conversion Cable
(2,110 mm)

250 mm | 263 mm 1,510 mm

:mtc )
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A-4 Error Displays

When an error occurs, the error contents are shown on the No. 1 or the No. 2 display.
This section describes how to check error codes on the display, and the actions to be taken to remedy

the problems.

S.ERR Input Error

® Meaning
The input value has exceeded the control range. *
The input type setting is not correct.
The sensor is disconnected or shorted.
The sensor wiring is not correct.
The sensor is not wired.
* Control Range

Resistance thermometer, Temperature setting lower limit —20°C to temperature setting upper limit +20°C
thermocouple input: (Temperature setting lower limit —40°F to temperature setting upper limit +40°F)
ES1B input: Same as input indication range
Analog input: —5% to +105% of scaling range

® Action

Check the wiring of inputs for miswiring, disconnections, and short-circuits and check the input type.
If no abnormality is found in the wiring and input type, turn the power OFF then back ON again.

If the display remains the same, the Controller must be replaced. If the display is restored, then the
probable cause is electrical noise affecting the control system. Check for electrical noise.

Note: With resistance thermometer input, a break in the A, B, or B' line is regarded as a disconnection.

® Operation
After an error occurs, the error is displayed and the alarm outputs function as if the upper limit has

been exceeded.

It will also operate as if transfer output exceeded the upper limit. If an input error is assigned to a

control output or auxiliary output, the output will turn ON when the input error occurs. The error

message will appear in the display for the PV.

Note: The heating and cooling control outputs will turn OFF. When the manual MV, MV at reset, or MV at PV
error is set, the control output is determined by the set value.
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A Appendices

Display Range Exceeded

® Meaning

Though this is not an error, it is displayed if the process value exceeds the display range when the
control range is larger than the display range.
The display ranges are shown below (with decimal points omitted).
e When less than —1,999: cccc
e When more than 9,999: 1332

® Operation

Control continues, allowing normal operation. The value will appear in the display for the PV.

Resistance thermometer input (Except for models with a

setting range of —199.9 to 500.0°C)
Thermocouple input (Except for models with a setting range of

—199.9 to 400.0°C)
ES1B — Control range—

S.ERR display Numeric display

5.ERR display

Input indication range|

Analog Input

¢ When display range < control range

Control range

Resistance thermometer input (Except for models with a
setting range of —1999. to 500.0°C)

Thermocouple input (Except for models with a setting range of
—-199.9 to 400.0°C)

I—Control range ———

SERR display | cccc display | Numeric display | S.ERR display

Input indication range

Analog Input
e When display range > control range

— Control range —

S.ERR display | cccc display

Numeric display

3333 display

S.ERR display S.ERR display Numeric display S.ERR display

Input indication range

Input indication range|

—1999 < Display range* 9999

-1999 -« Display range* —* 9999

*The display range is shown in numbers with decimal points omitted.

_:II AD Converter Error

® Meaning

There is an error in internal circuits.

® Action

First, turn the power OFF then back ON again. If the display remains the same, the Controller must
be repaired. If the display is restored, then the probable cause is electrical noise affecting the control

system. Check for electrical noise.

® Operation

The control, auxiliary, and transfer outputs turn OFF. (A linear current output will be approx. 0 mA. A
linear voltage output will be approx. 0 V.)
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L Memory Error

® Meaning
Internal memory operation is in error.

® Action
First, turn the power OFF then back ON again. If the display remains the same, the Controller must
be repaired. If the display is restored, then the probable cause is electrical noise affecting the control
system. Check for electrical noise.

® Operation
The control, auxiliary, and transfer outputs turn OFF. (A linear current output will be approx. 0 mA. A
linear voltage output will be approx. 0 V.)

I Current Value Exceeds

® Meaning
This error is displayed when the heater current value exceeds 55.0 A.

® Operation
Control continues, allowing normal operation. An error message is displayed when the following
items are displayed.
Heater current 1 value monitor
Heater current 2 value monitor
Leakage current 1 monitor
Leakage current 2 monitor

sAeidsiqg Joug -y

| I~
LLL HB Alarm

PR HS Alarm
LLRC
® Meaning

If there is an HB or HS alarm, the relevant parameter will flash on the No. 1 display.

® Operation
The relevant Heater Current 1 Value Monitor, Heater Current 2 Value Monitor, Leakage Current 1
Monitor, or Leakage Current 2 Monitor parameters in the Operation or Adjustment Level will flash on
the No. 1 display. However, control continues and operation is normal.
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Potentiometer Input Error (Position-proportional Models Only)

® Meaning

“----" will be displayed for the Valve Opening Monitor parameter if any of the following error occurs.

¢ Motor calibration has not been performed.

¢ The wiring of the potentiometer is incorrect or broken.

e The potentiometer input value is incorrect (e.g., the input is out of range or the potentiometer has
failed).

® Action
Check for the above errors.

® Operation

Close control: The control output is OFF or the value that is set for the MV at PV Error parameter is
output.
Floating control: Operation will be normal.
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A-5 Troubleshooting

Checking Problems

If the Digital Controller is not operating normally, check the following points before requesting repairs. If
the problem persists, contact your OMRON representative for details on returning the product.

Timing Status Meaning Countermeasures Page
Turning Temperature error is Input type mismatch Check the sensor type and reset the input type correctly. | 4-19
ON the large. Thermometer is not Check the thermometer installation location and polarity 2-8,2-12
powerfor | Input error (S.Err display) | installed properly. and install correctly.
the first Communications are not | Non-recommended Make sure that the connected device is not faulty. *
time possible. adapter is being used.

During Overshooting ON/OFF control is Select PID control and perform autotuning. 4-49
operation | Undershooting enabled (default: PID

Hunting control selected).

Control period is longer Shorten the control period. A shorter control period 4-22
compared with the speed | improves control performance, but a cycle of 20 ms
of rise and fall in minimum is recommended in consideration of the service
temperature. life of the relays.
Unsuitable PID constant | Set appropriate PID constants using either of the following | 4-49
methods.
e Execute AT (autotuning).
¢ Set PID constants individually using manual settings.
HS alarm operation fault | Use breeder resistance if the problem is due to leakage 4-66
current. Also investigate the errors detected by the HS
alarm function.

Temperature is not rising | Specified operation is Select either forward or reverse operation depending on 4-22
unsuitable for required the required control. Reverse operation is used for heating
control (default: Reverse | operations.
operation).

Heater is burnt out or Check whether heater burnout or deterioration have 4-64
deteriorated. occurred. Also investigate the errors detected by the
heater burnout alarm.
Insufficient heater Check whether the heater's heating capacity is sufficient. | ---
capacity
Cooling system in Check whether a cooling system is operating.
operation.
Peripheral devices have Set the heating prevention temperature setting to a value | ---
heat prevention device higher than the set temperature of the Digital Controller.
operating.
*  Also refer to the E5//C-T Digital Temperature Controllers Communications Manual (Cat. No. H186) for details.
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Timing Status Meaning Countermeasures Page
During Output will not turn ON The Digital Controller is Set the Run/Reset parameter to Run. If the reset 5-12
operation set to reset status. operation is set to stop control, control will stop when the
(continued) (default: RST) RST indicator lights.

Specified operation is Select either forward or reverse operation depending on 4-22
unsuitable for required the required control. Reverse operation is used for heating
control (default: Reverse | operations.
operation).
A high hysteresis is set Set a suitable value for the hysteresis. 4-74
for ON/OFF operation
(default: 1.0°C)
The specified power is The output will not turn ON while the Digital Controlleris | ---
not being supplied from being operated with power supplied through the
the terminals. USB-Serial Conversion Cable. Supply the specified power
from the terminals.
Temperature Controller The Digital Controller is Set the Run/Reset parameter to Run. If the reset 5-12
will not operate set to reset status. operation is set to stop control, control will stop when the
(default: RST) RST indicator lights.
Temperature error is large | Thermometer has burnt Check whether the thermometer has burnt out or
Input error (S.err display) | out or short-circuited. short-circuited.
Thermometer lead wires | Wire the lead wires and power lines in separate conduits, | ---
and power lines are in the | or wire them using a more direct path.
same conduit, causing
noise from the power
lines (generally, display
values will be unstable).
Connection between the | Connect the thermocouple’s lead wires directly, or connect | ---
Digital Controller and compensating conductors that are suitable for the
thermocouple is using thermocouple.
copper wires.
Installation location of Make sure that the location that is being measured with
thermometer is the temperature sensor is suitable.
unsuitable.
Input shift is not set Set a suitable input shift. If input shift is not required, set 5-3
correctly (default: 0°C) the input shift value to 0.0.
Keys will not operate Setting change protect is | Turn OFF setting change protect. 5-18
ON.
Cannot shift levels Operations limited due to | Set the operation/adjustment protect, initial 5-19
protection. setting/communications protect, and setting change
protect values as required.
SP does not change as The Temperature Set Program SP Mode.
programmed. Controller is in Fixed SP
Mode.
The segment does not The wait operation is Set the wait band correctly.
advance. functioning.
The SP is being held. Check the HOLD indicator. If it is lit, change the Hold
parameter to OFF.
After long Control is unstable Terminal screws may be | Retighten terminal screws to a torque of 0.43 to 0.58 N-m. | 2-16
service life loose.

The internal components
have reached the end of
their service life.

The Digital Controller's internal electrolytic capacitor
depends on the ambient temperature, and load rate. The
structural life depends on the ambient environment
(shock, vibration). The life expectancy of the output relays
varies greatly with the switching capacity and other
switching conditions. Always use the output relays within
their rated load and electrical life expectancy. If an output
relay is used beyond its life expectancy, its contacts may
become welded or burned. Replace the Digital Controller
and all other Digital Controllers purchased in the same
time period.
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Symptom: Cannot Communicate or a Communications Error Occurs

Meaning

Countermeasures

The communications wiring is not correct.

Correct the wiring.

The communications line has become
disconnected.

Connect the communications line securely and tighten the screws.

The communications cable is broken.

Replace the cable.

The communications cable is too long.

The total cable length for RS-485 is 500 m max.

The wrong communications cable has
been used.

Use a shielded, AWG24 to AWG18 (cross-sectional area of 0.205 to 0.823
mm2) twisted-pair cable for the communications cable.

More than the specified number of
communications devices are connected to
the same communications path.

When 1:N communications are used, a maximum of 32 nodes may be
connected, including the host node.

An end node has not been set at each end
of the communications line.

Set or connect terminating resistance at each end of the line. If the
E5CIC-T is the end node, 120-Q (1/2-W) terminating resistance is used.
Be sure that the combined resistance with the host device is 54 Q
minimum.

The specified power supply voltage is not
being supplied to the Controller.

Supply the specified power supply voltage.

The specified power supply voltage is not
being supplied to an Interface Converter
(such as the K3SC).

Supply the specified power supply voltage.

The same baud rate and communications
method are not being used by all of the
Controllers, host devices, and other

devices on the same communications line.

Set the same values for the baud rate, protocol, data length, stop bits, and
parity on all nodes.

The unit number specified in the
command frame is different from the unit
number set by the Controller.

Use the same unit number.

The same unit number as the Controller is
being used for another node on the same
communications line.

Set each unit number for only one node.

There is a mistake in programming the
host device.

Use a line monitor to check the commands. Check operation using a
sample program.

The host device is detecting the absence
of a response as an error before it

receives the response from the Controller.

Shorten the send data wait time in the Controller or increase the response
wait time in the host device.

The host device is detecting the absence
of a response as an error after
broadcasting a command.

The Controller does not return responses for broadcast commands.

The host device sent another command
before receiving a response from the
Controller.

The response must always be read after sending a command (except for
broadcast commands).

The host device sent the next command
too soon after receiving a response from
the Controller.

After receiving a response, wait at least 2 ms before sending the next
command.

The communications line became
unstable when Controller power was
turned ON or interrupted, and the host
device read the unstable status as data.

Initialize the reception buffer in the host device before sending the first
command and after turning OFF the power to the Controller.

The communications data was corrupted
from noise from the environment.

Try using a slower baud rate.

Separate the communications cable from the source of noise.

Use a shielded, twisted-pair cable for the communications cable.

Use as short a communications cable as possible, and do not lay or loop
extra cable.

To prevent inductive noise, do not run the communications cable parallel to
a power line.

If noise countermeasures are difficult to implement, use an Optical
Interface.

*  Also refer to the E5//C-T Digital Temperature Controllers Communications Manual (Cat. No. H186) for

details on errors.

E5[JC-T Digital Temperature Controllers User’'s Manual (H185)

Bunooyssjqnoil G-y

9|qeD UOISIOAUOD F-2D410-853 2-6-V




A Appendices

A-6 Parameter Operation Lists

A-6-1 Operation Level

Parameter Characters Setting (monitor) value Display Default Unit
Process Value (1) (2) Temperature: According to indication range for each EU
Sensor.
Analog: Scaling lower limit
—5% FS to Scaling upper limit +5% FS
Set Point (1) (2) SP lower limit to SP upper limit 0 EU
Auto/Manual Switch A-M Auto/Manual | Automatic | None
Program No. Monitor/ PLSL During Program Operation 0.00 None
Segment No. Monitor Program number: 0 to 7
Segment number: 0 to 31
Program Number PRG Oto7 0 None
Hold Haol d ON or OFF aN, afFF OFF None
Segment Number SEL 0to 31 None
Remaining Standby Time | SE&M Standby time in hours and minutes: 0.00 to 99.59 Hours and
Monitor Standby time in days and hours: 0.00 to 99.23 minutes, or
days and
hours
Elapsed Program Time PROE 0.00 to 99.59 Hours and
Monitor minutes, or
minutes and
seconds
Program Execution RPEM 0to0 9,999 Repetitions
Repetitions Monitor
Heater Current 1 Value = 0.0 to 55.0 A
Monitor
Heater Current 2 Value = 0.0 to 55.0 A
Monitor
Leakage Current 1 LLR 0.0 to 55.0 A
Monitor
Leakage Current 2 LLRZ 0.0 to 55.0 A
Monitor
Run/Reset (program) R-F Run or Reset RUN, RSE RST None
MV Monitor (Heating) a -5.0 to 105.5 (standard) 0.0 %
0.0 to 105.0 (heating/cooling)
MV Monitor (Cooling) L-a 0.0t0 105.0 0.0 %
Valve Opening Monitor VM -10.0to 110.0 0.0 %
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Parameter Characters Setting (monitor) value Display Default Unit
Display Program d.PRE Oto7 Number of None
Selection program

currently
used for
control.
Number of Segments S5-Na 1to 32 8 None
Used
Display Segment d5EL END or 0 to Number of segments used — 1 END None
Selection
Segment n Format SEYP n=0to 31 RAMP, SaRl, | Ramp None
Ramp, Soak, or Step SLEFP
Segment n SP P n =0 to 31 0 EU
SP lower limit to SP upper limit
Segment n Slope PR n=0to 31 0 EU/Time Unit
010 9,999 of Ramp Rate
Segment n Time ECME n=0to 31 0.00 Program
0.00 to 99.59 Time Unit
PID Set No. Pld 0 to 8 (0: Auto selection) 1 None
Alarm Value 1 AL- Alarms Other Than an MV Alarm 0 EU
—1999 to 9999
MV Alarms 0.0 %
-199.9 t0 999.9
Alarm Upper Limit 1 AL IH —1999 to 9999 0 EU
Alarm Lower Limit 1 AL L —1999 to 9999 0 EU
Alarm Value 2 AL-2 Alarms Other Than an MV Alarm 0 EU
—1999 to 9999
MV Alarms 0.0 %
-199.9 t0 999.9
Alarm Upper Limit 2 ALCH —-1999 to 9999 0 EU
Alarm Lower Limit 2 ALZL —1999 to 9999 0 EU
Alarm Value 3 AL-3 Alarms Other Than an MV Alarm 0 EU
—1999 to 9999
MV Alarms 0.0 %
—199.9 t0 999.9
Alarm Upper Limit 3 AL3IH —1999 to 9999 0 EU
Alarm Lower Limit 3 ALIL —1999 to 9999 0 EU
Alarm Value 4 AL -4 Alarms Other Than an MV Alarm 0 EU
—1999 to 9999
MV Alarms 0.0 %
—199.9 t0 999.9
Alarm Upper Limit 4 AL YH —1999 to 9999 0 EU
Alarm Lower Limit 4 ALHL —1999 to 9999 0 EU
Program Repetitions RPE 0 to 9999 0 Repetitions
Program Link LCNK ENDor0Oto7 END None
Destination
Time Signal 1 Set ES IS 0to 31 0 None
Segment
Time Signal 1 ON Time | alN { 0.00 t0 99.59 0.00 Program
Time Unit
Time Signal 1 OFF aF | 0.00 to 99.59 0.00 Program
Time Time Unit
Time Signal 2 Set ESZS 0to 31 0 None
Segment
Time Signal 2 ON Time | ol 0.00 to 99.59 0.00 Program
Time Unit
Time Signal 2 OFF afd 0.00 to 99.59 0.00 Program
Time Time Unit
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A-6-3 Adjustment Level

Parameters Characters Setting (monitor) value Display Default Unit
Adjustment Level LAd
Display
AT Execute/Cancel Ak OFF, AT Cancel ofF, AL-2, OFF None
AT-2: 100%AT Execute At- 1 RER
AT-1: 40%AT Execute”’ AEAC
ATA1: All PID 40% AT Execute”'
ATA2: All PID 100% AT Execute
Communications CMWE OFF, ON ofF, oN OFF None
Writing
SP Mode SPNd PSP: Program SP PSP FSP PSP None
FSP: Fixed SP
Fixed SP F5F SP lower limit to SP upper limit 0 EU
Heater Current 1 Value | [t ! 0.0to 55.0 A
Monitor
Heater Burnout Hb 0.0t0 50.0 0.0 A
Detection 1
Heater Current 2 Value | {Etc 0.0 to 55.0 A
Monitor
Heater Burnout Hhue 0.0t0 50.0 0.0 A
Detection 2
Leakage Current 1 LR 0.0 to 55.0 A
Value Monitor
HS Alarm 1 HS 0.0 to 50.0 50.0 A
Leakage Current 2 LLRZ 0.0to0 55.0 A
Value Monitor
HS Alarm 2 H5Z 0.0t0 50.0 50.0 A
PV Input Shift LNS Temperature input: —199.9 to 999.9 0.0 °Cor°F
Analog input: —1,999 to 9,999 0 EU
PV Slope Coefficient LNRE 0.001 to 9.999 1.000 None
Wait Band WE-h Temperature input: OFF, or 0.1 to 999.9 afFForf ito | OFF °Cor°F
9585
Analog input: OFF, or 0.01 to 99.99 ofForfl! | OFF %FS
to 59.59
Standby Time Skh 0.00 to 99.59 (hours.minutes) 0.00 Standby
0.00 to 99.23 (days.hours) Time Unit
Program SP Shift P5P5 -1,999 to 9,999 0 EU
Value
Proportional Band F Temperature input: 0.1 to 999.9 8.0 °Cor°F
Analog input: 0.1 to 999.9 10.0 %FS
Integral Time C Standard, Integral/Derivative Time 233 Seconds
heating/cooling, or close | Unit of 1 s: 0 to 9,999
position-proportional Integral/Derivative Time 233.0 Seconds
control: Unit of 0.1 s: 0.0 to 999.9
Floating Integral/Derivative Time 233 Seconds
position-proportional Unit of 1 s: 1 t0 9,999
control: Integral/Derivative Time 233.0 Seconds
Unit of 0.1 s: 0.1 t0 999.9
Derivative Time o Integral/Derivative Time Unit of 1 s: 0 to 9,999 40 Seconds
Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 40.0
Proportional Band L-F Temperature input: 0.1 to 999.9 8.0 °C or °F
(Cooling) Analog input: 0.1 to 999.9 10.0 %FS
Integral Time (Cooling) | £-C Integral/Derivative Time Unit of 1 s: 0 to 9,999 233 Seconds
Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 233.0
Derivative Time L-d Integral/Derivative Time Unit of 1 s: 0 to 9,999 40 Seconds
(Cooling) Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 40.0
Dead Band L-dh Temperature input: —199.9 to 999.9 0.0 °C or °F
Analog input: —19.99 to 99.99 0.00 %FS
Manual Reset Value af-F 0.0to 100.0 50.0 %
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Parameters Characters Setting (monitor) value Display Default Unit
Hysteresis (Heating) HY5 Temperature input: 0.1 to 999.9 1.0 °C or °F
Analog input: 0.01 to 99.99 0.10 %FS
Hysteresis (Cooling) LHYS Temperature input: 0.1 to 999.9 1.0 °C or °F
Analog input: 0.01 to 99.99 0.10 %FS
MV at Reset M -R Standard: 5.0 to 105.0 0.0 %
Heating/cooling: —105.0 to 105.0
Floating position-proportional control or the Direct {105, Hald, | HOLD None
Setting of Position-proportional MV parameter setto | aPEN
OFF: CLOS, HOLD, or OPEN
Close position-proportional control with the Direct 0.0 %
Setting of Position-proportional MV parameter set to
ON: -5.0to0 105.0
MV at PV Error My -E Same as for MV at Reset.
MV Upper Limit al -H Standard control: MV lower limit + 0.1 to 105.0 100.0 %
Heating/cooling control: 0.0 to 105.0
Close position-proportional control: MV lower limit +
0.1 to 105.0
MV Lower Limit al -L Standard control: —5.0 to MV upper limit — 0.1 0.0 %
Heating/cooling control: —105.0 to 0.0 -100.0
Close position-proportional control: —=5.0 to MV 0.0
upper limit —0.1
MV Change Rate Limit | of'L 0.0 to 100.0 0.0 %ls
(0.0: MV Change Rate Limit Disabled)
Position Proportional db Close position-proportional control: 0.1 to 10.0 4.0 %
Dead Band Floating position-proportional control: 0.1 to 10.0 2.0
Open/Close Hysteresis | al -H 0.1t020.0 0.8 %
Extraction of Square SLRFP 0.0to 100.0 0.0 %
Root Low-cut Point
Work Bit * ON Delay Wl to HaN 0 to 9999 0 Seconds
Work Bit * OFF Delay | W { to 8aF 0 to 9999 0 Seconds
Communications PLIM 0 to 9999 ms
Monitor
*1  This setting is not displayed for heating and cooling control or for floating position-proportional control.
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A-6-4 PID Setting Level

Parameters Characters Setting (monitor) value Display Default Unit
Display PID Selection | d.P.d 1t08 Currently
selected PID
set number
PID * Proportional * P Temperature input: 0.1 to 999.9 8.0 °Cor°F
Band Analog input: 0.1 to 999.9 10.0 %FS
PID * Integral Time *L Standard, Integral/derivative time 233 Seconds
heating/cooling, or close | unit of 1s: 0 to 9,999
position-proportional Integral/derivative time 233.0 Seconds
control: unit of 0.1 s: 0.0 to 9,999
Floating Integral/derivative time 233 Seconds
position-proportional unit of 1 s: 110 9,999
control: Integral/derivative time 233.0 Seconds
unit of 0.1 s: 0.1 to 9,999
PID * Derivative Time | *.d Integral/derivative time unit of 1 s: 0 to 9,999 40 Seconds
Integral/derivative time unit of 0.1 s: 0.0 to 9,999 40.0
PID * Proportional *[-P Temperature input: 0.1 to 999.9 8.0 °C or °F
Band (Cooling) Analog input: 0.1 to 999.9 10.0 %FS
PID * Integral Time * -0 Integral/derivative time unit of 1 s: 0 to 9,999 233 Seconds
(Cooling) Integral/derivative time unit of 0.1 s: 0.0 to 999.9 233.0
PID * Derivative Time | *[-d Integral/derivative time unit of 1 s: 0 to 9,999 40 Seconds
(Cooling) Integral/derivative time unit of 0.1 s: 0.0 to 999.9 40.0
PID * Dead Band *Cdh Temperature input: —199.9 to 999.9 0.0 °C or °F
Analog input: —19.99 to 99.99 0.00 %FS
PID * Manual Reset *aFR 0.0 to 100.0 50.0 %
Value
PID * MV Upper Limit *al H Standard: MV lower limit + 0.1 to 105.0 100.0 %
Heating/cooling: 0.0 to 105.0
Close position-proportional control:
MV lower limit + 0.1 to 105.0
PID * MV Lower Limit | *all Standard: -5.0 to MV upper limit — 0.1 0.0 %
Heating/cooling: —105.0 to 0.0 -100.0
Close position-proportional control: 0.0
-5.0 to MV upper limit — 0.1
PID * Automatic * ALk Temperature input: —1,999 to 9,999 0 EU
Selection Range Upper Analog input: -5.0 to 105.0 105.0 %
Limit
PID * LBA Detection *LhA 0 to 9,999 0 Seconds

Time
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A-6-5 Initial Setting Level
Parameters Characters Setting (monitor) value Display Default Unit
Input Type CN-E Temperature | 0: Pt100 5 None
input 1: Pt100
2: Pt100
3: JPt100
4: JPt100
5:K
6: K
7:J
8:J
9T
10: T
11: E
12:L
13: U
14: U
15: N
16: R
17: S
18: B
19:W
20: PLII
21:10to 70°C
22: 60 to 120°C
23:115to 165°C
24: 140 to 260°C
Analog input | 25: 4 t0 20 mA 5 None
26: 0 to 20 mA
27:1to5V
28:0to5V
29:0to 10V
Scaling Upper Limit CN-H Scaling lower limit + 1 to 9,999 100 None
Scaling Lower Limit CN-L —-1,999 to scaling upper limit —1 0 None
Decimal Point dFf 0to3 0 None
Temperature Unit U °C, °F L F °C None
SP Upper Limit SL-H Temperature input: SP lower limit + 1 to Input setting 1300 EU
range upper limit
Analog input: SP lower limit + 1 to scaling upper limit 100
SP Lower Limit SL-L Temperature input: Input setting range lower limit to -200 EU
SP upper limit — 1
Analog input: Scaling lower limit to SP upper limit — 1 0
Program Time Unit E-U H-M: Hours and minutes H-M Hours and None
M-S: Minutes and seconds M-5 minutes
Step Time/Rate of Rise | £ -PF TIME: Step time programming ECME Step time None
Programming: PR: Rate of rise programming PR programmin
9
Time Unit of Ramp FPRU H: Hours H Min None
Rate M: Minutes M
Reset Operation RESM STOP: Stop control Skaf Stop control | None
FSP: Fixed SP operation F5F
Startup Operation P-aN CONT: Continue CaNk Continue None
RST: Reset RSk
Run: Run RLN
MANU: Manual Mode MANU
Operation End ESEE RST: Reset RSk Reset None
Operation CONT: Continue CaNE
FSP: Fixed SP Mode FSP
PV Start PrSE SP: SP start (SP priority) 5P SP start
PV: PV start (slope priority) v
All PID AT Upper Limit | £5PU SP lower limit to SP upper limit 0 EU
SP
PID ON/OFF CNEL ON/OFF 2-PID aNaF, PCd PID None
E5[JC-T Digital Temperature Controllers User’'s Manual (H185) A-23

sis17 uonesadQ J910wWwesed 9-y

|oAe Bumes [emu| G-9-y




A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Standard or S-HL Standard or heating/cooling SENd, H-T Standard None
Heating/Cooling
Control Period P 0.1,0.2,0.5, or 1 to 99 0.4,02,05, 1 | Relay Seconds
(Heating) to 99 output: 20

Voltage
output (for
driving
SSR): 2
Control Period C-LP 0.1,0.2, 0.5, 0or 1 to 99 04,802,051 | Relay Seconds
(Cooling) to 99 output: 20
Voltage
output (for
driving
SSR): 2
Direct/Reverse aRty Reverse operation, direct operation af-R, af-d Reverse None
Operation operation
Alarm 1Type ALE 0: Alarm function OFF 2 None
1: Upper and lower-limit alarm
2: Upper-limit alarm
3: Lower-limit alarm
4: Upper and lower-limit range alarm
5: Upper- and lower-limit alarm with standby

sequence

Upper-limit alarm with standby sequence

Lower-limit alarm with standby sequence

Absolute-value upper-limit alarm

Absolute-value lower-limit alarm

0: Absolute-value upper-limit alarm with standby

sequence

11: Absolute-value lower-limit alarm with standby
sequence

12: LBA (Loop Burnout Alarm) (A Standard Model
must be used.)

13: PV change rate alarm

14: SP absolute-value upper-limit alarm

15: SP absolute-value lower-limit alarm

16: MV absolute-value upper-limit alarm

17: MV absolute-value lower-limit alarm

0N

Alarm 1 Hysteresis ALH Temperature input: 0.1 to 999.9 for all alarms except 0.2 °Cor°F
for MV absolute-value upper-limit or MV lower-limit
alarms

Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms

0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms

Alarm 2 Type ALES Same as Alarm 1 Type except that 12 (LBA) cannot 2 None
be set.

Alarm 2 Hysteresis ALHZ Temperature input: 0.1 to 999.9 for all alarms except 0.2 °Cor°F
for MV absolute-value upper-limit or MV lower-limit
alarms

Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms

0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms

Alarm 3 Type ALES Same as Alarm 1 Type except that 12 (LBA) cannot 2 None
be set.

Alarm 3 Hysteresis ALHT Temperature input: 0.1 to 999.9 for all alarms except 0.2 °Cor°F
for MV absolute-value upper-limit or MV lower-limit
alarms

Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms

0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms
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Parameters Characters Setting (monitor) value Display Default Unit
Alarm 4 Type ALEM Same as Alarm 1 Type except that 12 (LBA) cannot 2 None
be set.
Alarm 4 Hysteresis ALRY Temperature input: 0.1 to 999.9 for all alarms except 0.2 °C or °F
for MV absolute-value upper-limit or MV lower-limit
alarms
Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms
0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms
Control Output 1 Signal | o {5 4-20: 4-20 mA Y-2a, o-2a 4-20 None
0-20: 0-20 mA
Control Output 2 Signal | o5k 4-20: 4-20 mA 4-20,0-20 4-20 None
0-20: 0-20 mA
Transfer Output Signal | ERSE 4-20: 4-20 mA Y-2h, -5y 4-20 None
1-5V:1-5V
Transfer Output Type ER-E OFF: OFF ofF OFF None
SP-M: Present SP SP-M
PV: Process value v
MV: MV (heating) (Not supported for My
Position-proportional Models.)
CMV: MV (cooling) (Supported only for L-My
heating/cooling control.)
V-M:  Valve opening (Supported only for v-M
Position-proportional Models.)
Transfer Output Upper | ER-H 1 “1 1
Limit
Transfer Output Lower | ER-L "1 bl "1
Limit
Event Input Ev-1 NONE: None NaNE RR-1 None
Assignment 1 RR-1: Run (OFF)/Reset (ON) RR-1
RR-2: Run (ON)/Reset (OFF) FR-2
MANU: Auto/Manual Switch MANU
RST: Reset RSk
RUN: Run RLN
HLD1: Hold/clear hold HLd |
HLD2: Hold HLdZ
ADV: Advance Adv
PRGO: Program number switch O PROO
PRG1: Program number switch 1 PRG
PRG2: Program number switch 2 PRLE
DRS: Invert Direct/Reverse Operation RS
SPM: Program SP Mode/Fixed SP Mode SPM
AT-2: 100% AT Execute/Cancel Ak-2
AT-1: 40% AT Execute/Cancel 2 Ak
ATA2: All PID 100% AT execute/cancel AERZ
ATA1: All PID 40% AT execute/cancel 2 AER
WTPT: Setting Change Enable/Disable WEPE
CMWT: Communications Writing Enable/Disable LM
LAT: Alarm Latch Cancel LAE
WAIT: Wait enable (ON)/disable (OFF) WACE
Event Input Ev-2 Same as Event Input Assignment 1. Same as ADV None
Assignment 2 Event Input
Assignment 1.
Event Input EV-3 Same as Event Input Assignment 1. Same as NONE None
Assignment 3 Event Input
Assignment 1.
Event Input Ev-Y Same as Event Input Assignment 1. Same as NONE None
Assignment 4 Event Input
Assignment 1.
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A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Event Input Ev-5 Same as Event Input Assignment 1. Same as NONE None
Assignment 5 Event Input

Assignment 1.
Event Input EV-G Same as Event Input Assignment 1. Same as NONE None
Assignment 6 Event Input
Assignment 1.
Close/Floating CLFL FLOT: Floating control Flat,[lah FLOT None
CLOS: Close control
Motor Calibration CRLE OFF or ON ofF, aN OFF None
Travel Time Mok 1 to 999 30 Seconds
Valve Completely vi-C 0 to 9,999 0 None
Closed Position
Valve Completely Vi-n 0to0 9,999 9999 None
Open Position
Potentiometer PMs Oto5 0 None
Specification Setting
Extraction of Square S4LR OFF: ON afF, ol OFF(0) None
Root Enable
Move to Advanced AMav —-1,999 to 9,999 0 None
function Setting Level
*1
Default*1.1
Transfer output type Setting (monitor) range (transfer output upper/lower Unit
limits)
Present SP SP lower limit to SP upper limit SP upper limit/lower limit EU
PV Temperature input: Input setting range lower Input setting range upper/lower EU

limit to Input setting range upper limit limit
Scaling upper/lower limit

Analog input: Scaling lower limit to Scaling
upper limit

MV (Heating) Standard: -5.0 to 105.0 100.0/0.0 %
Heating/cooling: 0.0 to 105.0

MV (Cooling) 0.0 to 105.0 100.0/0.0 %

Valve opening -10.0to 110.0 100.0/0.0 %

*1.1 Initialized when the transfer output type is changed.
Initialized if the input type, temperature unit, scaling uppetr/lower limit, or SP upper/lower limit is changed
when the transfer output type is SP or PV.
(When initialized by the initializing settings, it is initialized to 100.0/0.0.)

2 This function can be set for heating/cooling control or for floating control for Position-proportional Models,
but the setting will be disabled.

A-6-6 Manual Control Level

Parameters Setting (monitor) value Default Unit

Manual MV -5.0 t0 105.0 (standard) 0.0 %

—105.0 to 105.0 (heating/cooling) 2
-5.0 to 105.0 (position-proportional

172
)

*1 When the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower limit to the MV upper
limit.

*2  The valve opening is monitored for floating control or for close control with the Direct Setting of Position-proportional MV
parameter set to OFF.

A-6-7 Monitor/Setting Item Level

The contents displayed vary depending on the Monitor/Setting 1 to 5 (advanced function setting
level) setting.
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A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Parameter Initialization | CNCE OFF, FACT ofF, FACE OFF None
Program End ON Time | PENd ON: Continue output, 0.0: No output, or 0.1 to 10.0 | o/, 0.0, or 0.0 Seconds

O tto 0.0
Standby Time Unit S-u H-M: Hours and minutes 1-M Hours and None
M-S: Minutes and seconds M- minutes
Standby Sequence REGE Condition A, condition B A b Condition A | None
Reset
Auxiliary Output 1 Sk N N-O: Close in alarm N-a, N-C N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 2 SN N-O: Close in alarm N-g, N-L N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 3 ShaIN N-O: Close in alarm N-a, N-C N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 4 ShHYN N-O: Close in alarm N-a, N-C N-O None
Open in Alarm N-C: Open in alarm
HB ON/OFF Hal OFF, ON afF, al ON None
Heater Burnout Latch | HaL OFF, ON ofF, aN OFF None
Heater Burnout HbLH 0.1 to 50.0 0.1 A
Hysteresis
o ALFA 0.00 to 1.00 0.65 None
Integral/Derivative EodU 1,0.1 Lat 1 Second
Time Unit
AT Calculated Gain AE-4 0.1t0 10.0 Standard None
Model: 0.8
Position-pro
portional
Model: 1.0
AT Hysteresis At-H Temperature input: 0.1 to 999.9 0.8 (for °C) °Cor°F
1.4 (for °F)
Analog input: 0.01 to 9.99 0.20 %FS
Limit Cycle MV LIMA 5.0 to 50.0 20.0 %
Amplitude
Input Digital Filter LNF 0.0 t0 999.9 0.0 Second
Moving Average Count | MAY OFF, 2, 4, 8, 16, or 32 OFF Times
Automatic Display REE OFF, 1t0 99 offF, 1to 39 | OFF Second
Return Time
Display Brightness hRGE 1t03 3 None
Alarm 1 Latch RiLE OFF, ON ofF, aN OFF None
Alarm 2 Latch AcLE OFF, ON afF, al OFF None
Alarm 3 Latch A3LE OFF, ON afF, al OFF None
Alarm 4 Latch AYLE OFF, ON oFF, al OFF None
Move to Protect Level | PRLE 110 30 3 Second
Time
Cold Junction Ll OFF, ON afF, ol ON None
Compensation Method
Alarm 1 ON Delay Ao 0 to 999 (0: ON delay disabled) 0 Second
Alarm 2 ON Delay AdoN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 3 ON Delay AdoN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 4 ON Delay AYoN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 1 OFF Delay AlaF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 2 OFF Delay AdaF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 3 OFF Delay AdaF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 4 OFF Delay AYaF 0 to 999 (0: OFF delay disabled) 0 Second
Manual Output Method | MANE HOLD or INIT Hold, CNCE | HOLD None
Manual MV Initial Value | MANC ~5.0 to 105.0 for standard control 1 0.0 %
—105.0 to 105.0 for heating/cooling control ™
RT RE OFF, ON afF, ol OFF None
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Parameters Characters Setting (monitor) value Display Default Unit
HS Alarm Use HS5U OFF, ON afF, aN ON None
HS Alarm Latch HAL OFF, ON afF, ol OFF None
HS Alarm Hysteresis HSH 0.1 t0 50.0 0.1 A
LBA Detection Time LbA 0 to 9999 (0: LBA function disabled) 0 Second
LBA Level LBAL Temperature input: 0.1 to 999.9 8.0 °C or °F
Analog input: 0.01 to 99.99 10.00 %FS
LBA Band LbAk Temperature input: 0.0 to 999.9 3.0 °C or °F
Analog input: 0.00 to 99.99 0.20 %FS
Control Output 1 alit | Relay Output or Voltage Output (for Driving SSR) 2 0 None
Assignment NONE: No assignment NaNE
O: Control output (heating) o
C-O: Control output (cooling) L-a
ALM1: Alarm 1 ALMI
ALM2: Alarm 2 ALMZ
ALM3: Alarm 3 ALMT
ALM4: Alarm 4 AL MY
HA: Heater alarm (HB + HS) HA
HB: Heater burnout alarm (HB) Hh
HS: Heater short alarm (HS) H5
S.ERR: Input error SERR
P.END: Program End output PEN
STG: Stage output SLL
RUN: RUN output RLUN
TS1: Time signal 1 output ES
TS2: Time signal 2 output 52
ALM: Integrated alarm ALM
WR1: Work bit 1 "3 WR
WR2: Work bit 2 "3 WRe
WR3: Work bit 3 "3 WR3
WR4: Work bit 4 "3 WRY
WRS: Work bit 5 "3 WH'S
WR6: Work bit 6 3 WRE
WR?7: Work bit 7 3 WRT
WRS8: Work bit 8 WRE
For Linear Current Output "2
NONE: Not assigned. NaNE
O: Control output (heating) o
C-O: Control output (cooling) L-a
Control Output 2 olltd Same as the Control Output 1 Assignment Same as the | NONE None
Assignment parameter. Control
Output 1
Assignment
parameter.
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Parameters Characters Setting (monitor) value Display Default Unit
Auxiliary Output 1 SUh NONE: No assignment NaNE ALM1 None
Assignment O: Control output (heating) o *Controllers

C-O: Control output (cooling) L-a without HB
ALM1: Alarm 1 ALM 1 and HS
alarm
ALM2: Alarm 2 ALme detection:
ALMS3: Alarm 3 ALM3 HA
ALM4: Alarm 4 AL MY
HA: Heater alarm (HB + HS) HA
HB: Heater burnout alarm (HB) Hh
HS: Heater short alarm (HS) H5
S.ERR: Input error SERR
P.END: Program end output PEN
STG: Stage output SEL
RUN: RUN output RLN
TS1: Time signal 1 output =
TS2: Time signal 2 output a2
ALM: Integrated alarm ALM
WR1: Work bit 1 3 WH
WR2: Work bit 2 ™3 Wre
WR3: Work bit 3 "3 WR3
WR4: Work bit 4 "3 WRY
WRS5: Work bit 5 " WRG
WR6: Work bit 6 " WRb
WR7: Work bit 7 "3 WRTH
WR8: Work bit 8 3 WRE
Auxiliary Output 2 Suke Same as the Auxiliary Output 1 Assignment Same as the | ALM2 None
Assignment parameter. Auxiliary
Output 1
Assignment
parameter.
Aucxiliary Output 3 SubLd Same as the Auxiliary Output 1 Assignment Same as the | ALM3 None
Assignment parameter. Auxiliary
Output 1
Assignment
parameter.
Auxiliary Output 4 SURY Same as the Auxiliary Output 1 Assignment Same as the | ALM4 None
Assignment parameter. Auxiliary
Output 1
Assignment
parameter.
Integrated Alarm ALMA 0 to 255 49 None
Assignment Alarm 1: +1
Alarm 2: +2
Alarm 3: +4
Alarm 4: +8
HB alarm: +16
HS alarm: +32
Input error: +64
Not used: +128
Alarm SP Selection ALSP SP-M: Present SP SP-M, ESP SP-M None
TSP: Segment SP
SP Tracking SPER OFF, ON ofF, ol OFF None
PID Set Automatic PldC PV, deviation, or SP v, dv, 5P PV None
Selection Data
PID Set Automatic PldH 0.10 t0 99.99 0.50 %FS
Selection Hysteresis
PV Dead Band P-dhb 0 to 9999 0 EU
Manual MV Limit MANL OFF, ON afF, ol OFF None

Enable
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Parameters Characters Setting (monitor) value Display Default Unit

Direct Setting of Py OFF, ON ofF, aN OFF None
Position Proportional
MV

PV Rate of Change VRP 1 to 999 20 Sampling
Calculation Period period

Heating/Cooling Tuning | HCEM 0: Same as heating control 0 None
Method 1: Linear

2: Air cooling

3: Water cooling
Minimum Output alMPi 0.0 to 50.0 1.0 %
ON/OFF Band

LCT Cooling Output LOME 0.1t0 1.0 0.2 Seconds
Min. ON Time

PF Setting PF OFF: OFF afF SHFT None
RUN: RUN LN
RST: Reset T
R-R: Run/reset R-F
HOLD: Hold/clear hold Hald
ADV: Advance Ady
AT-2: 100% AT execute/cancel AL-2
AT-1: 40% AT execute/cancel AE- 1
ATA2: All PID 100% AT execute/cancel AERZ
ATA1: All PID 40% AT execute/cancel AER
LAT: Alarm Latch Cancel LAE
A-M: Auto/manual A-M
PFDP: Monitor/setting item PFdP
SHFT: Digit Shift Key SHFE
PF Monotor/Setting = 0: Disabled 1 None
ltem 1 1: PV/SP/Multi-SP/Program No. monitor and
segment No. monitor

2: PV/SP/MV (heating) (valve opening for
Position-proportional Models)

3: PV/SP/MV monitor (cooling)

4: PV/SP/Remaining segment time

5: Program Number
6
7
8

: Segment No. monitor
: Remaining standby time monitor
: Elapsed program time monitor
9: Remaining program time monitor
10: Elapsed segment time monitor
11: Remaining segment time monitor
12: Program execution repetitions monitor
13: Proportional band
14: Integral time
15: Derivative time
16: Proportional band (cooling)
17: Integral time (cooling)
18: Derivative time (cooling)
19: Alarm value 1
20: Alarm value upper limit 1
21: Alarm value lower limit 1
22: Alarm value 2
23: Alarm value upper limit 2
24: Alarm value lower limit 2
25: Alarm value 3
26: Alarm value upper limit 3
27: Alarm value lower limit 3
28: Alarm value 4
29: Alarm value upper limit 4
30: Alarm value lower limit 4
PF Monitor/Setting PFdc Same as Monitor/Setting Item 1. 0 None
Item 2
PF Monitor/Setting PFd3 Same as Monitor/Setting Item 1. 0 None
ltem 3
PF Monitor/Setting PFd4 Same as Monitor/Setting ltem 1. 0 None
ltem 4
PF Monitor/Setting PFdS Same as Monitor/Setting Item 1. 0 None
Item 5
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Parameters Characters Setting (monitor) value Display Default Unit
PV/SP No. 1 Display SPd 0: Nothing is displayed. 6 None
Selection 1: PV/SP/Nothing displayed
2: PV/Nothing displayed/Nothing displayed
3: SP/SP (character display)/Nothing displayed
4: PV/SP/MV (heating) (valve opening for
Position-proportional Models)
5: PV/SP/MV monitor (cooling)
6: PV/SP/Program number and segment number
7: PV/SP/Remaining segment time
PV/SP No. 2 Display SPde Same as PV/SP No. 1 Display Selection. E5CC-T: 0, | None
Selection E5SEC-T/E5A
C-T:7
PV Status Display VaE OFF: OFF ofF OFF None
Function MANU: Manual MANL
RST: Reset RSk
ALM1: Alarm 1 LM
ALM2: Alarm 2 AL e
ALMS3: Alarm 3 LM
ALM4: Alarm 4 ALM
ALM: OR of alarms 1 to 4 LM
HA: Heater alarm HA
STB: Standby Sth
SV Status Display v5E OFF: OFF ofF OFF None
Function MANU: Manual MANU
RST: Reset RSk
ALM1: Alarm 1 ALM
ALM2: Alarm 2 LM >
ALMS: Alarm 3 ALMA o
ALM4: Alarm 4 ALM S
ALM: OR of alarms 1 to 4 AL :'»:_;
HA: Heater alarm HA a
STB: Standby Stk @
Display Refresh Period | d.REF OFF, 0.25, 0.5, 1.0 afF, 0.05, 0.25 Second _OO
05, 10 g
! )
Burnout Method hLURN Upscale or downscale LP, dakN Upscale None 5
Parameter Mask PMSE OFF, ON ofF, ol OFF None ,3
Settings g,,
Move to Calibration CMaV —1999 to 9999 0 None
Level
*1 If the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower limit to the
MV upper limit.
*2 The setting ranges are different for relay and voltage outputs (for driving SSR) and for linear current
outputs. i
*3 WR1 to WR8 are not displayed when the logic operation function is not used. ©
T
A-6-9 Protect Level g
Q
-
2
Parameters Characters Setting (monitor) value Display Default Unit ol
Move to Protect level PMay —1999 to 9999 0 None
Operation/Adjustment Protect ofPE Oto5 0 None
Initial Setting/Communications Protect CLPE Oto2 1 None
Setting Change Protect WEPE OFF, ON afF, ol OFF None
PF Key Protect PFPE OFF, ON ofF, ol OFF None
Parameter Mask Enable PMEN OFF, ON EFF, aN ON None
Password to Move to Protect Level PRLF -1,999 to 9,999 0 None

E5[JC-T Digital Temperature Controllers User’'s Manual (H185) A - 31



A Appendices

A-6-10 Communications Setting Level

Parameters Characters Setting (monitor) value Display Default Unit

Protocol Setting PSEL CWF: CompoWay/F CWF CompoWay/ | None

MOD: Modbus Mad F

CMP: Component communications P

FINS: Host Link (FINS) FCNG

MCP4: MC Protocol (Type 4) MEPY
Communications Unit No. L-Na 0to 99 None
Communications Baud Rate kPS5 9.6, 19.2, 38.4, or 57.6 96, 182, 9.6 kbps

JEH, 516

Communications Data Length LEN 7,8 7 Bit
Communications Stop Bits ShCt 1,2 2 Bit
Communications Parity FREY NONE: None NalNE, EVEN, | Even None

EVEN: Even odd

ODD: Odd
Send Data Wait Time S 0to 99 20 ms
Highest Communications Unit No. | MA YL 0to 99 0 None
Area ARER 0to25 0 None
First Address Upper Word AdRH 0to 99 0 None
First Address Lower Word AdRL 0 to 9999 0 None
Receive Data Wait Time RWAE 100 to 9999 1000 ms
Communications Node Number LNCE 0to 99 0 None
Upload Settings 1 to 23 HP ito 23 0to 179 None
Download Settings 1 to 43 ah to 43 30to 179 None
Copy LaPY OFF, ALL, or 1 to 31 OFF None
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A-6-11 Initialization According to Parameter Changes

The parameters that are initialized when parameters are changed are shown under Related initialized
parameters.

Changed
parameter
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Limit, Transfer Output |*4.2]|*42| *4.2 | *41 *4.3|*4.4
Lower Limit

SP Mode 41

Fixed SP o lw| o

All PID AT Upper Limit | ® [® | ® [ o [ [ [ ||l | o [ ||| [ [ [ | | o [ [ [ [ = [
SP

sis17 uonesadQ J910wWwesed 9-y

Standby Time R e I e e e e I e I e e A I I I IR ARl IR I T S [

Control Output 1 e e B e e S i I A I e N AP I I N P EEER IR IR PR I I
Assignment

Control Output 2 e e e e B B Bt Ml Ml Al B B Bl B B e e B B B B I e el I I
Assignment ‘6

Auxiliary Output 1 R e e I R I I I e I I e e e e ) I e e I I e e
Assignment 7
Auxiliary Output 2 B e e e I e I e I e I I e I I e e I I e I I s e
Assignment 6
Auxiliary Output 3 e e B e e S i I A I e N AP I I N P EEER IR IR PR I I

Assignment

Auxiliary Output 4 B I e i o e e e -
Assignment ‘6

Move to Protect Level “40

Position Proportional | - | | = | — |- ||| ® ||| = | == ||| ||| = ||| |
Dead Band 20

Dead Band

Hysteresis (Heating)

Hysteresis (Cooling)

Wait Band

sabuey) Jsleweled o} Buiploooy uonezienu| | 1-9-y

Alarm 1 Hysteresis “14 “45

Alarm 2 Hysteresis “14 *15

Alarm 3 Hysteresis “14 45
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Changed S|lad|looon| 3| Q|40 (I |3 (Y| 5|2 (2|2(>P|J|QO|FO|JdA|D| O T|5IN D
E] = (@) = Sl 2E[(2(2|2 = = o
parameter s (§|88|°°|o|s|8|o|7|O|35|gl=8|z|z|8|3|5(S|as|3(2|8|3|vh|5

< ==|cr 3| 2| @ 58| @|l3(3|=|3|le|z2|%|eo|a (8|3 |2|Fa|3
|8 |55|se|Q(e|a|le o2 S(3|3|3|3|3|E|8 |0 2|la|5|c2| 3
Jd|S|ea(vss |2 (8 (37 23| &2 |v|le|a|8 (8 |=|35|S|0l& e |@o |2
A o & 3152 =@ S 3 o3 |3 |5 |< gl &
B |l=|cC- (38O ol 8 Plo| O|ld|d|dl A O[5 |ep| & 406|228 | @
®lc (oo M| o ] c o2 ol || |<|d|o = 2 | 2o -~
3 |83|55|™|z|5|5| |8|22|Z|3|8(8(8|3|8|D|88|2|2|F |68
I (T (] s = | ® =
cl==]|22 «Q 3 o oo | g - 3 <=
21551 |&|5 5|32 £ SHEEEHEHEER
! 5|< & w| & Z(5|5[a32|3 2|2l s
=5 Q|3 » o o
= | ® (7] = =) 3,
(] = D
(] = = 3 = 2 =
S o g| e S o Q
o) 2
Related 5 g g %
initialized ] ; = -g_o
parameters S o
o
Alarm 4 Hysteresis 14 15
AT Hysteresis s
18
e | --- — — [ R (S (R [ — [ R S (S R e N - — PR [ [ — —
LBA Level R
13
LBA Band *.
13
e | --- — — @ | - | - | e | = | - — JEVE VUV IOV (RSN B R (R R, — PO U (N — —
Startup Operation 47
Operation End e el I I B B e I B Bl I I I I RN IRl IR I B Bl I IR
Operation 16
Proportional Band 13 9 49
Proportional Band ® |- - R B B B B I e B B B e B B B B e B B o AR IR IR I
(Cooling) "3 9 19
Integral Time 13 o1 | *9 49
Integral Time (Cooling) | .3 g 19
Derivative Time ~3 g 19
Derivative Time ® || - i Bl e A B L B B B e e e B B B B B B B Bl Bl I
(Cooling) "3 *9 *19
MV Upper Limit 5
MV Lower Limit .5
Automatic Selection L2 I I e B I I B e I O B e e B B B B I I I B B B I I
Range Upper Limit 2| m2 12
Program Start P I I e e L L I B B B e e . A I ) o (o |0 |@® | | - |-
(Run/Reset) “7
Auto/Manual 1.7
e | @ [ [ e [ | e ||| |- |- | @@ | @ @ (@O | @ || - | @
Hold "7
Minimum Output mem || @ e | e e e ] e [ @] |-
ON/OFF Band 22 22

*1 Initialized to input setting range upper and lower limits, or scaling upper and lower limits.
*2  Clamped by SP upper and lower limits.
*3  This parameter is initialized only if the input type is changed to analog input when the RT parameter is ON. The RT
parameter turns OFF.
*4 Initialization is performed as shown below according to the transfer output type setting. The initialization differs
depending on the changed parameter and the output type setting.
¢ Present SP: SP upper and lower limits
e PV: Input setting range upper and lower limits or scaling upper and lower limits
e MV (Heating): 100.0/0.0
e MV (Cooling): 100.0/0.0
* Valve opening: 100.0/0.0
*4.1 Initialized only when the Transfer Output Type parameter is set to Present SP.
*4.2 [Initialized only when the Transfer Output Type parameter is set to Present SP or PV.
*4.3 Initialized only when the Transfer Output Type parameter is set to MV (Heating) or MV (Cooling).
*4.4 Initialized to the above default values regardless of the settings for changing the transfer output type.
*5  Initialized as follows according to the Standard or Heating/Cooling parameter setting.
e MV Upper Limit: 100.0
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e MV Lower Limit: Standard 0.0, heating/cooling —100.0
For heating and cooling control, initialized to Control Output (Cooling) as follows:
(The defaults for standard control are the defaults in the parameter list.)
e With control output 2: The Control Output 2 Assignment parameter is initialized to control output (cooling).
¢ |f the Controller does not have control output 2 but has four auxiliary outputs, the Auxiliary Output 4 Assignment
parameter is initialized to Control Output (Cooling).
e Otherwise, the Auxiliary Output 2 Assignment parameter is initialized to Control Output (Cooling).
The Auxiliary Output 1 Assignment parameter is initialized as follows:
e Controllers with HB and HS alarms: Heater alarm
e Controllers without HB and HS alarms: Alarm 1
The All PID AT upper limit SP is clamped to the input setting range upper or lower limit, or the scaling upper or lower
limit.
For a temperature input, the Integral/Derivative Time Unit parameter is initialized only when the RT parameter is turned
ON. The default is as follows:
¢ Integral/Derivative Time Unit: 0.1 s (The PID parameters are also initialized when the Integral/Derivative Time Unit

parameter is initialized.) "°

This parameter is initialized to the new Password to Move to Protect Level password.

If you change the reset operation from stopping control to fixed control, the SP Mode is initialized to FSP if it was PSP.

The defaults are as follows:

Temperature input: The upper and lower limits of the input setting range change to the following values according to the
temperature unit and based on the setting of the PID Set Automatic Selection Data parameter.
e PID Set Automatic Selection Data set to PV: Input setting range upper limit + 20°C (40°F)
e PID Set Automatic Selection Data set to DV: Input setting range upper limit — Input setting range lower limit + 20°C
(40°F)
e PID Set Automatic Selection Data set to SP: Input setting range upper limit
Analog input: 105.0 (regardless of the setting of the PID Set Automatic Selection Data parameter)

These parameters are initialized when the Input Type parameter is changed from a temperature input to an analog input
or from an analog input to a temperature input.

This parameter is initialized when the Input Type parameter is changed from a temperature input to an analog input or
from an analog input to a temperature input. However, it is not initialized if the applicable alarm is an MV absolute-value
upper-limit alarm or an MV absolute-value lower-limit alarm.

This parameter is initialized to 50 (0.50%) if a non-MV alarm is changed to an MV alarm. This parameter is initialized to
2 (0.2°C or 0.02%FS) if an MV alarm is changed to a non-MV alarm.

The Operation End Operation parameter is initialized when the Reset Operation parameter is set to fixed SP operation.

Initialized only when the PID ON/OFF parameter is set to ON/OFF control.

Initialized to 0.8 when the temperature unit is °C, and to 1.4 when the temperature unit is °F.

These parameters are initialized as follows:
¢ Integral/Derivative Time Unit of 1 s: Proportional band to 8, integral time to 233, and derivative time to 40. (This

applies to both the heating and cooling constants.)
¢ Integral/Derivative Time Unit of 0.1 s: Proportional band to 8.0, integral time to 233.0, and derivative time to 40.0.
(This applies to both the heating and cooling constants.)

This parameter is initialized to 4.0 for closed control and 2.0 for floating control.

If the Close/Floating parameter is set to floating and the integral time is 0, the parameter is initialized to 233. If the
integral time is 0.0, it is initialized to 233.0.

The Minimum Output ON/OFF Band parameter is initialized as follows depending on the settings of the Standard or
Heating/Cooling and Heating/Cooling Tuning Method parameters:

e Standard or Heating/Cooling parameter set to Standard: 1.0

e Standard or Heating/Cooling parameter set to Heating/Cooling and Heating/Cooling Tuning Method parameter set to
Same as Heating Control: 1.0

¢ Standard or Heating/Cooling parameter set to Heating/Cooling and Heating/Cooling Tuning Method parameter set to
Linear: 1.0

e Standard or Heating/Cooling parameter set to Heating/Cooling and Heating/Cooling Tuning Method parameter set to
Air Cooling: 0.0

e Standard or Heating/Cooling parameter set to Heating/Cooling and Heating/Cooling Tuning Method parameter set to
Water Cooling: 0.0
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A-7 Sensor Input Setting Range,
Indication Range, Control Range

—
S;;?:rl‘f;ca v:ﬁ.lte Input setting range Input indication range
Resistance Pt100 0 —200 to 850 (°C)/-300 to 1500 (°F) —220 to 870 (°C)/—340 to 1540 (°F)
thermometer 1 —199.9 to 500.0 (°C)/—199.9 to 900.0 (°F) —199.9 t0 520.0 (°C)/-199.9 to 940.0 (°F)
2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F) —20.0 to 120.0 (°C)/—40.0 to 250.0 (°F)
JPt100 3 —199.9 to 500.0 (°C)/—199.9 to 900.0 (°F) —199.9 t0 520.0 (°C)/-199.9 to 940.0 (°F)
4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F) —20.0 to 120.0 (°C)/—40.0 to 250.0 (°F)
Thermocouple | K 5 —200 to 1300 (°C)/-300 to 2300 (°F) —220 to 1320 (°C)/-340 to 2340 (°F)
6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F) —40.0 to 520.0 (°C)/—40.0 to 940.0 (°F)
J 7 —100 to 850 (°C)/-100 to 1500 (°F) —120 to 870 (°C)/—140 to 1540 (°F)
8 —20.0 to 400.0 (°C)/0.0 to 750.0 (°F) —40.0 to 420.0 (°C)/—40.0 to 790.0 (°F)
T 9 —200 to 400 (°C)/-300 to 700 (°F) —220 to 420 (°C)/-340 to 740 (°F)
10 —199.9 to 400.0 (°C)/—199.9 to 700.0 (°F) —199.9 t0 420.0 (°C)/-199.9 to 740.0 (°F)
E 11 —200 to 600 (°C)/-300 to 1100 (°F) —220 to 620 (°C)/—340 to 1140 (°F)
L 12 —100 to 850 (°C)/-100 to 1500 (°F) —120 to 870 (°C)/—140 to 1540 (°F)
U 13 —200 to 400 (°C)/-300 to 700 (°F) —220 to 420 (°C)/-340 to 740 (°F)
14 —199.9 to 400.0 (°C)/—199.9 to 700.0 (°F) —199.9 t0 420.0 (°C)/-199.9 to 740 (°F)
N 15 —200 to 1300 (°C)/-300 to 2300 (°F) —220 to 1320 (°C)/-340 to 2340 (°F)
R 16 0 to 1700 (°C)/0 to 3000 (°F) —20 to 1720 (°C)/—40 to 3040 (°F)
S 17 0 to 1700 (°C)/0 to 3000 (°F) —20 to 1720 (°C)/-40 to 3040 (°F)
B 18 100 to 1800 (°C)/300 to 3200 (°F) 0 to 1820 (°C)/0 to 3240 (°F)
w 19 0 to 2300 (°C)/0 to 3200 (°F) —20 to 2320 (°C)/—40 to 3240 (°F)
PLII 20 0 to 1300 (°C)/0 to 2300 (°F) —20 to 1320 (°C)/—40 to 2340 (°F)
ES1B Infrared | 10to 70°C | 21 0 to 90 (°C)/0 to 190 (°F) —20 to 130 (°C)/-40 to 270 (°F)
Temperature 60 to 22 0 to 120 (°C)/0 to 240 (°F) —20 to 160 (°C)/-40 to 320 (°F)
Sensor 120°C
115to 23 0 to 165 (°C)/0 to 320 (°F) —20 to 205 (°C)/—40 to 400 (°F)
165°C
140 to 24 0 to 260 (°C)/0 to 500 (°F) —20 to 300 (°C)/—40 to 580 (°F)
260°C
Current input | 4 to 20 25 Any of the following ranges, by scaling: -5% to 105% of setting range. The display shows
mA —-1999 to 9999 —1999 to 9999 (numeric range with decimal point
0to 20 26 -199.9 t0 999.9 omitted).
mA —-19.99 to 99.99
Voltage input | 1to5V 27 ~1.999109.999
Oto5V 28
Oto1OV |29

* The default is 5.
e The applicable standards for each of the above input ranges are as follows:
K,J, T,E,N, R, S, B: JIS C1602-1995, IEC 60584-1
L: Fe-CuNi, DIN 43710-1985
U: Cu-CuNi, DIN 43710-1985
W: W5Re/W26Re, ASTM E988-1990
JPt100: JIS C 1604-1989, JIS C 1606-1989
Pt100: JIS C 1604-1997, IEC 60751
PLII: According to Platinel Il Electromotive Force Table by Engelhard Corp.
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A-8 Setting Levels Diagram

A Appendices

This diagram shows all of the setting levels. To move to the Advanced Function Setting Level and Cali-
bration Level, you must enter passwords. Some parameters are not displayed depending on the protect
level setting and the conditions of use.
Control stops when you move from the Operation Level to the Initial Setting Level.

Operation in progress

Stopped

"1
2
*3

Starting in manual mode

Manual Control

Level

Used to set the MV
manually.

Le

Press ©) or
@ Key for at least 1°s.™

Press (©) Key for at
least 3 s while A-1is
displayed.?

monitoring.
Press 9 Key
foratleast 1.
Press ©)
Key for at
least 1s. Press (© Key
for less than 1 s.
PID Setting
Level
Parameters for all PID
sets (e.g., PID
constants)

automatically.

Press ©) and (@ Keys
for at least 1°s.

Power ON

vel changes

Protect Level

Used to set protection
for operations.

for at least 3 s.

Press @ Key.

Operation Level

Used for SPs and other
basic settings and

Program Setting
Level
Parameter and
segment settings for
all programs

Press ©) Key
for less than 1 s.

Press ©) Key
for less than 1s.

Press ©) Key
for less than 1 s.

Adjustment Level

Adjustment parameters
(e.g., PID constants for
current PID set)

Press (©) and (<@ Keys

2

Press (©) Key for

‘ Press @ Key.™

2

atleast3s. Monitor/Setting
Item Level
Used to display
specified monitor and
setting items.
| Control stops. |

Initial Setting Level

Used to set the input type
and other basic settings.

Release protection and then

enter the password (-169) for
the AMal (Move to Advanced

Function Setting Level)
parameter.

least 1 s.

Advanced Function
Setting Level
Advanced settings

Enter the password
(1201) for the Move to
Calibration Level

parameter.

Calibration Level
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Set the PF Setting parameter to A- (Auto/Manual).
The No. 1 display will flash when the keys are pressed for 1 s or longer.
Set the PF Setting parameter to PF 4P (monitor/setting items).

Press (©) Key for less

than 1 s (only models

with communications). Communications
Setting Level

Communications settings

Press ©) Key for at
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A-9 Parameter Flow

Some parameters may not be displayed depending on the model and other settings.

Starting in manual mode

| Monitor/Setting Item Level |

PF Monitor/Setting
Manual Control Level Powe r O N tom display 210 5 -
* The monitor/setting items to display are set in the Item 110 5
PV/Manual MV (Advanced Function Setting Level).
«PF 2 e
Press €% Key. f I Press €9 Key.™
Press ©) Key for 4 Press ©) or %
at least 3 s while Key for at least
A-Mis displayed. 1.1
Press % .
Key for at | Program Setting Level |
least 1. - ~
L ®
v A 4 vy Display Program
| Operation Level _!! Selection
PRE !
Ve ~ p — Process Value/Set e——
¥ U )] 5| Point 1 or Process
= p Value/Set Point 2 in
25 |Process | PRLE |Eapsed Press ©) l © 8] Operation Level
| Value/Set Point 1 r | Program Time Key f
u UL | Monitor ey for C - M 5 |Number of G
@ less than = N0 segments Used s e e
h— 1 g|>%9 Display Segment Selection for at least 1 s in I
Program Execution S. ) END or 0 to Number of segments used - 1 Program SP Mode.
Process D lonitor » —
Value/Set Point 2
Switch Heater Current 1 to’ S ——
2 Value Monitor d.5E0} ®
EN ®
Program No. Monitor/ Leakage Current 1 For EN.
Segment No. Monitor to 2 Value Monitor v
- Program
,DL f | PID Set No Repetitions
]
Program Number R = !
Program
Alarm Value Segment n SP.
1to4 Destination
Hold MV Monitor
(Heating)
Alarm Time Signal 1 to 2
Upper Limit |Set Segment
1to4
Segment Number ORI
(Cooling) Alarm [Time Signal 1 to 2
Lower Limit [ON Time
1t04
M| Remaini )
5 'En’bn’r” Stancloy e e = [Time Signal 1 to 2
0.8 vonitor or (OFF Time
@ )
A
= ©
PID Setting Level Press ©) Key for less than 1s. Adjustment Level Press © Key for less than 1 s.
A4
e Y e Adjustment Level
Display
Display PID Displayed only once T o Proportional Band
Selection when entering —>|| L LR !|||Leakage Current 1 to2 —
Adjustment Level 1.0 value Monitor
Press © )
Key for less A AT Execute/Cancel HE {||[Hs Alarm 1102
than 1s.
<@ o SFF 500
<

PID 1 Dead
Band

{P(PD1
| Proportional
8.7 Band

l @

Communications
Writing

PV Input Shift Derivative Time

PID 1 Integral
ime

PID 1 Manual
Reset Value PNED

PV Input Slope Proportional Band (Cooling)

Coefficient

PID1
Derivative Time

PID 1 MV Upper
Limit

Fixed SP Wait Band ntegral Time (Cooling)

PID 1
Derivative Time
(Cooling)

m

! hA|PD1LBA
| Detection
Ul Time

PID1 PID 1 MV Lower
Proportional Limit
Band (Cooling) L Heater Current 1 to 2 Standby Time Derivative Time (Cooling)

l @ T || Value Monitor

.
PID 1 Integral PID 1 Automatic Y@ l @
Time (Gooling) Selection Range 1
Upper Limit H‘?., r’, g:?e(;;u:n:nu; Program SP Shift Value I - 4k | Dead Band
l @ ag an
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Press (© Key
Protect Level for at least 1s.
Ve Y p—

Operation/Adjustment
Protect

Press ©) + (@) Key
for at least 3 s.

PF Key Protect

v

Move to Protect Level
Initial Setting/
Communications Protect

P ter Mask Enabl
Press ©) + (<@ Key for at least 3 s. (The key pressing arameter Mask Enable

time can be changed in the Move to Protect Level
Time parameter (Advanced Function Setting Level).)

»

Setting Change Protect PRy | Password to Move
0 to Protect Level

Press @) + (@) Key for at least 1 s.

Initial Setting Level | <

Press ©) Key e

for at least 3 s. Control Period

Input Type (Cooling)

Transfer Output Motor Calibration
Typs =

@

E G F 1 | Operation End
1 | Operation
I3

Press ©) Key
for at least 1 s.

Direct/Reverse
Operation

Scaling Upper Limit Program Time Uit PV Start Transfer Output Travel Time

Upper Limit

l ®

Step Time/Rate of L GP11| AIPID AT Upper

Scaling Lower Limit Transfer Output

Press @) Key r O
Lower Limit

for at least 3 s.

Alarm 1 to 4
Type

Valve Completely
Closed Position

u
Rise Programming - | LimitsP
g
@
Alarm 1 to 4
Hysteresis

Decimal Point Event Input

Assignment 1

Valve Completely

Time Unit of Ramp T N1 | PIDONOFF :
L2 Open Position

Pid

Standard or
Heating/Cooling

Control output

M| Reset Operation
1t0 2 Signal

Potentiometer
Specification Setting

Temperature
Unit

Event Input
Assignment 2

Control Period
'SP Upper Limit Startup Operation Transfer Output Event Input [JF| Extraction of
e e (Heating) Signal & Assignment 3 Square Root .>
06 oFF | Enable ©
@) C
= -
1 F1 | CloselFloating Moves to Advanced Q
) - Function Setting 3
Flok Level
&) Enter password (-169) [t 3
= (']
~
G /) o
=
Press (©) Key for less than 1 s. m
— 5 o
| Communications Setting Level | =
Protocol Setting Send Data
> Wait Time
Manual Reset Value MV Change Rate ‘Communications Upload
Limit Unit No. it
11023
Hysteresis (Heating) Position Proportional Communlcations:
Dead Band Baud Rate Bl
Setting
11043
Hysteresis (Cooling) Open/Close 5 First Address
Hysteresis Communications Upper Word
Data Length
Extraction of Square @ ) First Address
Root Low-cut Point emmunications Lower Word
Stop Bits
MYatEME oy Work Bit1 108 ON Communications Tiecene Data
Delay Parity
MV Upper Limit VDV;;‘;B" 1 EEEs
Models with communications only: Changes to settings are applied
when the power is cycled or a software reset is performed.
MV Lower Limit \ /
‘Communications
Monitor . )
1 When PF Setting = A-M.
*2 When PF Setting = PFDP.
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———o | Advanced Function Setting Level |
=

Parameter Initialization

Program End ON Time

Standby Time Unit

Standby Sequence Reset

Auxiliary Output 1 to 4

Open in Alarm

HB ON/OFF

Heater Burnout Latch

Heater Burnout Hysteresis

Integral/Derivative Time Unit

AT Calculated Gain

AT Hysteresis

Limit Cycle MV Amplitude

Input Digital Filter

Moving Average Count

Automatic Display
Return Time

Display Brightness

Alarm 1 to 4 Latch

Move to Protect Level Time

Cold Junction
Compensation Method

Alarm 1 to 4 ON Delay

MANE | Manual Output Method
Hold

Manual MV Initial Value

HS Alarm Use

HS Alarm Latch

HS Alarm Hysteresis

LBA Detection Time

LBA Band

Control Output 1
Assignment

Control Output 2
Assignment

Auxiliary Output 1
Assignment

Auxiliary Output 2
Assignment

Auxiliary Output 3
Assignment

Auxiliary Output 4
Assignment

Integrated Alarm
Assignment

Alarm SP Selection

SP Tracking

PID Set Automatic
Selection Data

PID Set Automatic
Selection Hysteresis

PV Dead Band

Manual MV Limit Enable

Direct Setting of Position
Proportional MV

PV Rate of Change
Calculation Period

Heating/Cooling Tuning
Method

Minimum Output ON/OFF
Band

LCT Cooling Output Min.
ON Time

PF Setting

PF Monitor/Setting Item 1

PF Monitor/
Setting ltem 20 5

PV/SP No. 1
Display Selection

PV/SP No. 2
Display Selection

PV Status Display Function

SV Status Display Function

Display Refresh Period

Burnout Method

Parameter Mask Setting

Move to Calibration Level
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2-PID €control .......coevviiiiiiiieie e 4-21, 6-63
A
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Adjustment Level ... 6-24, A-20
Advanced Function Setting Level ..................... 6-80, A-27
air cooling/water cooling tuning .......ccccoveceeeveeiniereieenns 5-9
alarm delays ... 5-25
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alarm latches ... 4-63
alarm operation ..........ooooiiiiiiiiii 4-63
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AlarM AYPES ... 4-56
alarm values ... 4-59
AlArMS oo 4-24
alarms (standard alarms) ........cccceecviieiiiiiiieee e 1-4
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auxiliary outputs 110 4 ..o 2-18
C
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calibrating a voltage input ..........ccceceveriieiiee e 7-10
calibrating iNPUtS .......oooeiiie e 7-2
calibrating the transfer output ..........cccooeiiiiiiennee. 7-11
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checking indication accuracy ..........cccccoceeevveerieeennenn. 7-13
ANAIOG INPUL ... 7-15
infrared temperature SENSOr .........cccceeeverceeeicneenn. 7-13
resistance thermometer ...........cccoociiiiiiiinneen. 7-14
cold junction compensator .........c.ccoecevrieeeieee e 7-13
COMMUNICAtIONS ..o 2-22
communications operation command ............ccccceeeuee. 5-20
Communications Setting Level .........ccccee....... 6-111, A-32
CompPOoWaY/F ......ooieieiieiieeeeee e 6-112, A-32
connecting the cold junction compensator .................... 7-4
CoNtrol OULPULS ...ooiiiiiiii e 1-3, 4-25
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